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* — * Tranſadions, 
take this to acquaint the Public, that it fully 
AKL council- books and 141 
the Society as from repeated which have 
been made in ſeveral former Tranſaftions, that the print- 
ing of them was always, from time. to time, the ſingle act 
of the reſpective Secretaries, till the Forty-ſeventh Volume. 
And this information was thought the more neceſſary, 
not only as it had been the common opinion, that they 


Vere publiſhed by the authority, and under the direction, 


of the Society itſelf; but alſo, becauſe ſeveral authors, 
both at — and abroad, have in their writings called 
them the Tranſactions of the Royal Society. Whereas in 


__ rruth the Society, as a body, never did intereſt themſelves 


any further in their publication, than by occaſionally: 
uh Kea the revival of them to ſome of their Seere- 


taries, — 44 fro the 
affairs, the 77 ranſactions had happened for any length of 


time to be intermitted. And chis ſeems principally to 
have been done with a view to ſatisfy the Public, chat 
their uſual meetings were then continued for the improve- 


ment of knowledge, and benefit of mankind, the great 
ends of cheir firſt inſtitution by the Royal Charters, and 
which they have ever ſince ſteadily E bor 25 


and their communications more numerous, it was 
adviſeable, that a Committee of their members ſhould he 
appointed to reconſider the papers read before them, and 
ſele& out of them ſach, as they ſhould judge moſt proper 
for publication in the future 
— — done upon the 26th of March 1752. And the 
grounds of their choice are, and will continue to be, the 
importance and ſingularity of the ſubjects, or the advan- 
tageous manner of treating them ; without pretending to 

_ anſwer for the certainty of the facts, or propriety of the 


a2 reaſonings, - 


circumſtances of their 


But the Society being of late years greatly inlarged, 


ranſactions; which was ac- 


fork aA 2 


xeſ 
t d like wiſe neceſſary: on this. occaſion to remark, that 
it i an efiabliſhid rok of the Society to- Which the 
aways: adheteg eber to gire their opinion; as a 
any ſab either of. Natute "GE Art, | 

| before chm.“ And 
propoſed” from the chair, tö be given to the 


"bf ſuch papers; às are read at the accuſto 
cs to the petſons thr 


at . 


| =» . ceive them, eee light than as 


5 | a matter of civility, in return for the reſpect ſhewn to che 5 
| 1 Serie by thoſe communications. The like alſo i is to be 


to the ſeveral projects, inventions, and 
curiofiries arious kinds, which'are often exhibited to 


the Society ; the authors whereof, or thoſe who exhibit. 
chem, frequently take the liberty-to report, and even o 
oertify inthe 
che higheſt applauſe and apf 2000 therefore it 
i hoped that no regard will herckfrer be paid to ſuch 


reports, and public notiees; which in fome inſtances, have 
been too light 
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At 2 COUNCIL, January 28, 1573, 


" Refolved, That after Volume LXII. the Philsſop bicat 
| ranſaftions-be pu bliſhed twice in a year; che firſt: Pub- 


9 Tay POr | 


"Bag heation' to be 2 the months of November and Decem- 
dDSer of che preceding year, and January and Febr. 1 7 
3 _ of che current year, as ſoon as may be "after February, | 
> _ undex;the name of the «firſt part, of the volume? and 
E. dle ſecond publication to be of the remaining months unto 


the recels of the Society, as ſoon as” may be after the 


receſs, under the name whe the 700 fecond' Nr of the 
. 1-3: | 
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2 muſt ſtill reſt on the credit or Judgment, of 
 wſpedtive. auth6rs: © vck boniogyr ee 22 7 . * 2 
1 
nd therefore che thanks, Which are = 


ough Whoſe hands they fe- 


public news- papers, mn they have met with 


ly ciedited, to the diſtonour of ” wg 3 
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His Saer. Ne STANISLAUS AUGUSTUS, 
King of Pol AND. 


Bs ther. M: jeſt CHRISTIAN. King. fl Dies MARK. 
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His moſt Serge Highneſs CHARLES Margrave of BabRx — ** 
_ His moſt Serene Highneſs FRANCIS Duke of Mopxna. | 
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ne Highneſs PETER Duke of Covnr AD. 
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HE PRESENT COUNCIL 
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r. Timothy Lane. | Af. . Samuel Wegg. Eſq; Treaſ. V. p. ü 


N evil . Maſkelyne, 5 — 


S. Cort. . Mr. Peter Woulfe. 


— — 


This COUNCIL | is to * conflnned till Sa vr Axvanw* $ 8 1775: ( 


" — 8 4 ac — 
a —— —V — 
— . — 


Br. Car. 3 


; * Lord e 
Sir James Caldwall, Bart. 


> Nathan 5 
| CuARIES Lord Capes.” 


Fr 
7 « \ * 
* 
5 n 
Y - 
«4 


® 1 


>> Thomas i | John Campbell, Ei 

C 1 2 ö 8 Arbuthnot, Ech; Sa . 5 Clvane, M b 

os | wage j 178 CHARLES oo | of Cannman- 

1 Alexander Aubert, Eq q Jobn 5 Car FC: . 

1 George * ; Baker, M. D. 24. Regin, [ Lord Cu. , macs . 

8 Roger M. A. 4 Cavexnsn, bub. wr. 

| | Edward - -Baneroft, M. B. 1 Job * Caverhill, M. D. : 

. Dunes r Anthony Chamier, Eſq; 

* Edward Bari y, M. D. : Mr. John Chandler. 

"—"GranLes Mole, Lord Biſhop of |  Janss Ear of CHARLEMONT. 

= 1 Barr and WEL Is. Charles Chauncey, M. D. 2 
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4 Charles Buxney, M. D. | Edward Delaval, Eſq; 
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Matthew Duane, Eſq; MA ob. 


Andr. Coltee Ducarel, LL. D. 


Daniel Dumareſque, D. D. 
Thomas Dummer, Eſq; 
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Richard Eyre, D. D. 
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Willdan Far, M. D. 
William Fauquier, Eſq; 

Samuel Felton, Eſq; 

Mr. James Ferguſon. 
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Sir Martin Folkes, Bart. 
Mr. John Reinhold Forſter. 


Thomas Forſter, M. A. 
John Fothergill, M. D. 
Thomas Frankland, Eq; 


Naphtali Franks, Eſq; 

Sir Charles Frederick, Kt. of Bath. 
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Roſe Fuller, Eq; 
Alexander Garden, M, D. 

Mr. Francis Geach. 
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HEeNeact Lord Guaranty. 


2. | Hoa. Charles Hamilton. 
Hugh 
Hon. Sir W. Hamilton, K. B. 
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the true ſyſtem of 

- the world, it was objected it, that the planet 
Venus ought to be ſeen with different phaſes like * 
the moon; to which he anſwered, that ſome time 


that very thing would perhaps come-t6 


* 
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| ys the k firſt that conſtructed a teleſcope 


vn ledge I 
heavens, and thus entered upon the moſt pleafing 
and moſt ſtriking field of obſervation, which any 
philoſopher ever enjoyed. The name of GALILEO 
will always be familiar to us, ſo long as there re- 
mains any remembrance of thoſe celebrated diſ- 
. Ba which he then made by the help of his 
gla 


12 


paſs. Who then would have hams. that this 


prophecy was fo near being fulfilled, and that, by 


means of combining a convex and a concave glaſs, 


the common. uſes of which had been known for 
near 300 years before, the ſight 


of man was to be 
extendedalmoſttothe remoteſt parts of theuniverſe? 
This inſtrument, which nothing but its being ſo 


_ common hinders us from regarding with the greateſt 


wonder, was invented, about 170 years ago, by one 

aceidents, to which we owe many 
overies. 

At that time flouriſhed the famous GALILEO, who 

from ſome 

8 00 tho refraction of the rays of light. 

iſhed one in 1610, he direcked it to the 


One of the moſt remarkable ol them was that of 
the SOLAR SPOTS. So ſtrange a diſcovery, relating 
to the fun, commanded a great deal of attention. At 
that time the authority of Ariſtotle, by controlling . 
the reaſon of men, governed their opinions in all 


. of philoſophy; and one of the aBſyrd doctrines, 
chen taught i in the ſchools, was, tale _—_— 2 | 
the heavens was | 
' ſubje&'to no alteration. But the arguments, N. = 
GALILEO: now produced againſt that notion, were 

1 upon the oridence of ſenſe, and it was 


ungenerated, incorruptible, 


po- 
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impoſſible to oppoſe them. The ſp the 
fu 27 and the many ſtrange - he Hats when. is 
were ſubject, Web ae. all, who were able to lay 
aſide the Fn of a vain philoſophy, that there 
was not ſo great a . betwixt celeſtial and 
ſublunary bodies, as had been imagined. 

To ſuch as were fo reconciled to it, the diſcovery 
appeared grand and ſtriking; and great hopes were 
entertained, that, by duly attending to the phæno- 
mena of the ſpots, omething curious and important 
might be determined concerning the nature and 
conſtitution of the ſun itſelf, 
We accordingly find, that many aſtronomers, of 
the firſt note, were very early engaged in this in- 
quiry. Of all thoſe who applied themfelves this way, 

SCHEINER and HEVEL1vs deſervedly hold the firſt 
place, and nothing but the' charms of ſo noble an 

mveſtigation — have induced them to proſecute 
their obſervations with ſo much aſſiduity. $cHEINER 
began his in the year 1624, 14 years after GALILEO 
had firſt made the diſcovery. In the year 16 30, he 
at laſt publiſhed his Roſa Urſina, in which we have 

a detail of his labours during that long interval of 
time. HEVELIUs came after SCHEINER, and dilt- 
gently watched the appearances, of the ſpots for two 
years, the reſult of which application he has given 


us in his Selenographia and Cometographia. TE 
But notwithſtanding theſe attempts, ſo 2 


of men actuated by a true deſire of knowledge, it 
muſt be confeſſed, that nothing of moment hath heen 
derived from them. If we except a few concluſions 

concerning the rotation of the ſun round its axis, 
and the inclination © of its axis to the plane of the 


1 0 41 
ecliptic; every thing elſe, which hath been inferred 
fror the phænomena of the ſpots, ſeems altogether- 

tobe matter of conjectute. ux vRL ius, from his great 
1 wadneſs of the ſubject, and from a deſire to à½ ail 
miimſelf of chat long courſe of obſervation, to which 
due had fo patiently fubmitted, has been led into 
[ many ſpeculations concerning the ſpots and the 
13 nature of the fan's body. The following quotations 


furtiiſh us with a remarkable inſtance of this, and 
1 will ſerve to give us a view of the ideas, which he 
© | eathe to entertain upon theſe ſubjects. In his CO. 
| |  mmetographia, p 360, ſpeaking of the folar ſpors he 
6 expreſſes himſelf thus: MO eee 


* halatio (quia-aliunde minime oriri poteft) quæ ex. 
__ «<-3pſo corpote ſolis, ut ſupra oſtenſum eſt, expiratur 
et exhalatur: quæ penitus ex diverſis partibus. 
I. «5 heterogeneie, certos gradus opacitatis et denfitatis 
«/habentibus, conſtat, modo ex tenuioribus, modo 
| „ opacieribus, modo ficeioribus, modo magis viſ- 
- __ '**.colis; glutinoſis (ut noſtro loquar more uſitato) 
£2 «. fixe bituminoſis. Unde etiam diverſa procreantur 
"7 E phænomena; ex tenuioribus, purioribus, et ſicciorĩi- 


b eee e. 


N .« bus, umbræ videlicet faculæ et lucutz ; ex impuri-- 
-< oribus vero craſfioribuſque illis viſcoſis, macule- 
. eorundemque nuclei progignuntur. Cum ergo 
44 folis exhalationes ejuſmodi partes fint hetero- 
gene, quidni etiam illud ĩpſum corpus, quod eas 
e ejaculatur, prout in præcedentibus fuſe affertum. - 
e eft, ex diverſis partibus heterogeneis conſtabit? 
Ad hæc, quia tales admirabiles et manifeſtiſſimæ 
* generationes, mutationes, alterationes, condenſa- 
tiones, rarefactiones, coitiones, diductiones, imo 
* 10 e . „„ motus 
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LA « matus lacales corporura, ac rerum materiarumque 
Tex ipſo ſole ejectarum evaporatarumque, pane 
continenter, a ad inſtar nubium acmeteororum ſub- 
- & Tunarium ex terra promanantium, peragi i videmus: 
«© hong glare ex eo evincitur, ſolem habere ſuam 
6. atmoſphzram, in eaque. dari, pro- vartytis ſum 
« indole, generatienes et corruptianes rebus ſublu- 
« naribus baud difimiles rarioreſque? imo, non: 
6 nunqduam longe frequentiores, et ve, our 
« cidere. (fi præſertim obſetvationes macularum 2 
„ Scheinero nobiſque habitas exacte examinaveris) 
« quam prope hanc terram unquarn. poſſint ? Aud 
again, when ſpeaking of the fun's.bady :- « Atque 

na die liquor igneus (ut fic loqui N eſt quaſi 
2 Vaſtiffmum luminum pelagus et mare igneum, 


* e atyue vortices z. quad, ad inſtar waris noſtri, . 


« tatur, et ſuo modo evaporationes et exhalationes - 
. jogiter evomit atque exhalat: eoque magis aut 
| dus, quo magis vol minus. materia iſta in viſ- 


ceribus eius, atque intimis receſſibus, igneum 


'«6- Had pelagus, thuſque: fuQus commoveutur ac 
a © concitantur.” = 
But all that. we here find; 33 plauſible and 
ingenious, can be regarded only as conjecture. It does 
'not appear, that any who have followed HEvRLIuSC 


have met with more ſucceſo. Their obſerva- 


tions ſeem not to differ from his in any remarkable 


circumſtance; nar do we find, that their inferences 
from them, although ſometimes different, have any 
better pretenſions to the truth. The many ſtrange 
and variable eircumſtances of. the ipots, . which were 


diſco 


quod ſuos habet abyſſus, accultos meatus, vora- 
« perpetuis fluctuum quibuſdam voluminibus.agi- 
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Jiſcoverable from a minute W 
mained unaccountable; and we often. ad chem ata - 


loſs, iti framing any 


rr hæve been, in a great meaſute, laid aſide. 


degree, be found juſtified in 


as fem tòꝭ o 


eee 


0 ſome days after; at length, on the 22d day, 
f teleſeope, of 26 inch focus, which m 
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„ fill te- 


hypotheſi s, Which could fully 4 
the wind <0 concerning them. In proceſs of 

me, aſtronomers began to withdraw their attention 
— fubject, which remained fo dark and per- 


plexitig, and, for many years, all reſearches of this 


Chance, or a happy concurrence of eircum- 


ſtances, hath ſometimes effected more, than 0 0 * 


Have been expected from the __ romifing mea- 
Fires: a remark which, it is ＋ vhs ; will, in Te 
e 


ſequel of this 
The obſervations upon the ſolar {ps 


which 1 now proceed to relate, appear to ho tg 
different from any hitherto to be found, FOR fuch 


pen a new and curious field of ow 
lation into the whole of this ſubje&. 


Aſtronomers will remember, that a * 


2 1288 


an 
nary 'fize appeared upon the fon, 74 the 
month of Novembe, 1769. The firſt notice, 
Had of it, was by a letter from a friend at London, 
but the weather continued dark and cloudy far 


had 
a view of the ſun through an excellent Gregorian 


agnified 112 


times. I then beheld the ſpot, which at that tume 
was not far from the ſun's weſtern limb, and below 


His equatorial diameter. The atmoſphere being 
mow v 


ery clear, and free from all tremor and un- 
dulation, it was pleaſant to fee the nucleus of the 


pot, and the ſhady zone or umbra which ſur- 
rounded it, 10 very diſtinct. It being aſternoon 


when 


— 


1 ” a | | 
n whenT firſt got fight of it, F had not an opportu- 
 kity of obſerving it long that day. Next day be- 
ing the 23d, I Had a curioſity to {ee it again, and 


m repaired to my teleſcope, in order to examine, if 
any alterations, in the fize and figure, had taken. 
place fince laſt obſervation. The air was ſtill fa- 
 vourable, and I again faw the fpot, it having its 
nucleus and umbra. very ſharply defined. Ino 
found however a remarkable change; for the 
umbra, which before was equally broad all round 
the nucleus, appeared much .confradted on. Aut: 
part which. lay towards the center af . the. diſcs. 
whilſt the other parts of it remained nearly. of 
_ their former dimenſions. 
This change of the umbra ſeemed ſomewhat: 
extraordinary, as it was the very reverſe. of. what: 
F expected from the motion of the ſpot towards the 
limb. But next day, at 10 o'clock, Thad another 
obſervation, and diſeovered changes, which were 
ſtill more unexpected. The diſtance of the ſpot 
from the limb was now about 24. By this time, 
the contracted fide of the umbra above mentioned 
had entirely vaniſhed; and the figure of the nu» 
eleus was now remarkably changed, from what itt 
had been the preceding day. This alteration of the 
figure appeared evidently to have taken place upon 
that fide which had new. loft. the ,umbra, Tos | 
| breadth of the nucleus being thereby. more ſud · 


* 
* 3 


5 denly impaired than it ought to have beer by the 
motion of the ſpot acroſs the diſe. Fig, 1 2, [T.. 1.1 : 


repreſent the appear ance which the. ſpot had on 
the 23d and 24th days. S 


| Regarding; | | 
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9 25 a things Res n we 22 
a her, that-t 


, er W oh ge 75 the 1 50 to o the limb, 2 the 
ſun's rotation on bis alis. 2 ps 
_ The Jaifofthele =o ideas had no ſooner ſiruc 
me, than L began t luſpect, that the central part, 
or m pot, was beneath the level. of 
the _ſar's {ph rface ; and that the ſhady 
; zone'or umbrs; which farrounted i it, might be no- 
thing elſe but the ſhelving ſides of the Ont 
matter f the ſun, reaching from his ſurface, in 
very Uiedion, , down to the nucleus : for, upon 
tion, I perceived, that a juſt, account 


this fuppe 
could be given ro the changes, of the umbra and 


of the figure of the nucleus, above deſcribed. 
The opinion therefore, which 1 ventured to form 


from what I had ſeen this day, was, that this ſpot 
might, probably, be a vaſt Excavarion in the lu - 
minous matter of the ſun; the nucleus, commonly 
ſo called, being che bottom, and the umbra the 
ſhelving fides of the excavation: and, moreover, 
chat the umbra, next the center of the Jilc, although Wi. 
out of my view, did ſtill however exiſt, and wat | 
rendered inviſible by its preſent poſition only ;_and 
further, that the ſudden alterations, now diſcern- 
able in the figure of the nucleus, were occafioned 
by _—_— of it alſo being hid, by the inter- 
tion 


941 5 
— 


LAY 


— . oo te 


— m —·1 gp 


1 


3 


1 — ok td > as 
Se 


— AO ATI 


— —% —  — 


ä— — = — — —— — — — — — ap ns 
— — 


7 


23. 
24 


9 
M1. for the: emu nine 


* 


17 


* 


Þ 
6. 
4 


e 2 e N/ 


rr 


— —ä—ͤ— uä—  , 


— —— — IIETES 


2 ˙ K — 


» — —̃ ͤ — 


tes 


poſition of the edge of the excavation, between the 
nucleus and the eye. 
Theſe views, which now preſented themſelves, 
1 remember to have communicated, that „ e . 
to my ſon; when I then told him, that, if they 
were well founded, there would be room to verify 
them, if the ſpot ſhould again return upon the op- 
poſite fide of the diſc. I was however uncertain, if 
it would laſt fo long upon the ſun's body, as ta, y 
again viſible after the time of half a revolution; a 
| circumſtance which I wiſhed to take place, as I | 
was aware, that my preſent obſervations. might 
juſtly be deemed inſufficient, for eſtabliſhing ſo fin 
lar an opinion concerning the nature of this 
Foot and that, notwithſtanding all which I had 
ſeen, we might ſtill f imagine, that theſe changes = 
were produced by certain phyſical alterations of 
the ſpot itſelf, 
Theſe confiderations made me attentively wait 
its return. At laſt, on December 11th, I again diſ- 
covered it, on the oppoſite fide of the diſc, it having 
by that time advanced a little way from the caſtern 
limb, being diſtant from it 17 30%. And now I 
could only perceive three ſides of the umbra, 
namely, the upper and under fides, and that to- 
wards the limb, which was the fide that formerly 
had yaniſhed, The ſide towards the center of the 
diſe was not as yet viſible; but I concluded, upon 
the ſame grounds as formerly, that it was hid from 
my ſight, by its averted poſition only, and that, af- 
ter the ſpot had advanced a little further, it would 
make its appearance. Accordingly, the next day, 


being December 1 2th, at ten clock, it came into 
el. S_— 5 view, 
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þ& 40 J 
view, and bfnwv it diftinctly, „though narrower than 
the other ſides. After this, my dbferyations were 
by viſfivourible weather, tllthe 7th, 
When the pet had paſſe the center of the diſc, the 
mbra +1 ng to 3 * 
qually „4, all vrepreſent the ſpot, as it 
| irre ch 12th, and ohh hen 
the diſc for the ſecond . 8 $ 
reg oin appeatances, when taken to- 
gether, and when dul ly conſidered, ſeem to prove 
in the moſt capyincing manner, that the nucleus 
of this pot was- confi tderably beneath"the level ot 
"the lun s ſpherical ſurface 
The next thing, whichItook into aonfiteritios,. 
was to think of {ome means, whereby Ecovld form. 


N 


ib came upon th 


All the fore 


an eſtimate of its depth. At the tittie of the ob- 


ſervation 1 had on December 1 2th, Thad remarked,. 
that the breadth of the fide of the pmbra,.next the- 
limb, was about Ig”; but, for determining the 
paint m 1 queſtion, it was: alſo requiſite, to know the 
| inclination of the ſhelving ſide © the umbra to the 
ſun s ſpherical ſurface. 7 or here it 6ceurred, that,. 
in the cafe of a large ſpot, this would, in ſome mea- 
fure, be deduced from cblrration.” For, at the time 
when the ſide af the umbra is juſt hid, or begins: 
firft to come in view, it is evident,” that a. Une Join-- 
ing the eye and its obſerved. edge, or uppermoſt: 
Tian, aides with the plane of its declivity.. 
By meaſuring therefore the diftance of the edge 


from the lu, when this change takes place, and 


by repreſonting it by a projection, the. inclination; 
or declivity in ſome meaſure may be aſcertained. 


For in fig. Fe 42 jr LL DK te "OS 
9 


4) 


A che ſum es lanbb and ABCD. a, ſechion f the- 
ſpot, S:L-the: ſun s ſemidiameter,, G. the ob- 
Krred- diſtanee from the limb when the fiderof 
theumbra i changes, theu will the · plans of the um- 
— D, coineide witk the line, R. DG, drawn! 


Ws 22 limb; at · the point D, and join S D. 
Sine G L che verſed fine —_— 
given by abſervation; that angle is given: which, by 
the figure, ĩs equal-to FD E, or G DH; witch 
angle is therefore given, and is the angle of ineli 
natiob ofthe plane of- the umhra to the ſun's ſphe- 
rieal ſurface. Iu th ſmall triangle therefore C M, 
which may be conſidered as rectangular, the angle. 
MD CS 


Mis gien, which may be regarded as the depth. 
aß tlie nucleus, witheut any material errert: 

1 bad. not an opportunity, in' the courſe of the 
abſervations, to meaſure the diſtance G. L,: 


not having ſeen · the ſpot, 
os thedideviofthe umbra changed. It is howevet 
oertain, that, hen, the ſpot 
the ſecond time, this change happened ſometime- 


in the- night between the iath and 12th of De- 


ceroberꝭ aud I judge that thediſtance of the plane. 
of the umbra, When in a line with the eye, muſt 


have been about 1 35 from the ſun's eaſtern limb; 


from which we may ſafely. conclude, that the nu 
cleus of the ſpot · was, at that time, not leſs than a 
ſemidiameter of the earth, below the level of the ſun's 
if ſpherieal-1u rface, and made the bottom of an ama- 
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perpendidular to 8 L, ar che point G. Let FH be 
angle 1s. 15 | 


given; and ie ſide DC, equat to A B. is 
given nearly by: obſervation; therefore the ſide 


, at the time when either 


came upon the diſe for 


ring cavity, from the ſurface downwards, whoſe 


bother dimenſions were of much greater extent. 
4 Being thus perſwaded of the depreſſion of this 
| great ſpot below the ſurface, I immediately ſet a- 
bout examining ſmaller ones, in order to diſcover 
if they were of the ſame kind. With this view, I 
began a courſe of obſervations, that from them L 
might either make the inference univerſal; or limit 
it, as the phoenomena ſhould point out. I was not 
long engaged in this purſuit, before I perceived in 
chem the ſame changes of their umbræ, which 
have been deſcribed above at fo much length. This 
was manifeſt in ſpots of any conſiderable ſize, when 
the air was favourable, and the teleſcope well ad- 
- Juſted for diſtinct viſion. The firſt; which I ſaw 
undergo this change upon its near approach to the 
limb, was on Janvary 1 7th, 1770, as repreſented in 
Fig. 1. [Tas. II.] The figures 2, 3, 4, in this plate, 
21, 2, 3, 45 ran. III.] are fo many other in- 
{ſtances taken from the regiſter of the obſervations 
at that time. But, as this appearance, of the umbra 
changing, is evident from a bare inſpection of the 
figures, we have omitted any unneceſſary deſcrip- 
tion of them. Theſe eight caſes are taken out 
from above 40 others of the ſame kind; and in them 
all, the nuclei were in the middle of the umbræ, 
before their approach to- the limb. It may be re- 
marked, that in fig. 2. [ TAB. I.] the ſame ſpot e 
traverſed the diſc and had its umbra changed, both. 
in the coming on and going off. In general, we have 
found tHat the umbra thus changes, when a ſpot is 
about a minute diſtant from the limb, at a medium. 
3 | From. 
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From all theſe obſervations, may we not ſafel 1 
eonchods, that every ſpot conſiſting of a nucleus and 
furrounding ones, as defined by sCyEINER and 
HEVEELUS, is of the ſame kind with thoſe above de- 
ſcribed? But as, in reſearches of this ſort, we Can ne- 
ver be too cautious in making a general concluſion, 
ſo I would humbly recommend theſe obſervations to 
every lover of the ſubject, to thoſe eſpecially who. 
are provided with large and good teleſcopes; for, 
— this advantage, I have found by repeated 
trials, that I could not diſcern the minute changes 
of the ſmall ſpots. 

In the courſe of the foregoing: obſervations, R 
had occaſion to remark, five different times, another 
extraordinary circumſtance of the ſpots, which I 
have not ſeen mentioned, by any one who has. 
written upon the ſubject. It conſiſts of changes, 
which ſeem to ariſe from a diſturbing force, when. 
one ſpot breaks out in the neighbourhood of ano- 
ther. The firſt: caſe of this ſort which I met with, 
was on Nov. gth, 1770, when the umbra of the ſpot, 
m, fig. 1. [LF AB. IV. j although a great way from the: 
limb, - was deficient towards the right hand, at. 
which fide, and very near it, there lay another ſpot. 
much ſmaller.. In ike manner, the two ſpots ꝝ and. 
0, ſig. 2. [TTA B. IV. ] which lay very near one another, 
had each of them that ſide of its umbra, which, 
faced. the other, taken away, But it was remarkable, 
that, three days after, the ſpot o had nearly vaniſhed, 
when the fide of the umbra of the ſpat a, which 
faced it, began now to dilate. In fig. 3, the ſpot p, 
had its umbra flattened upon. oppofite ſides, by. 
three ſmall ſpots on one hand, and one- upon hs 

| 2 | Other. 


ether. 


the obſervations: formerly mentioned; I in reality 


take place. 


TTY 


Again, in ſig 45 FREY 4 71 Trprtieir 
umbræ deficient , by the intervention of nee 
ſpats, that lay between them: ef 

"Now it muſt here be particularly kecnacheck this 
though a ſpot, when - undiſturbed, will; wher-near 
the ſun's limb, exhibit the change of th umbra 
formerly mentioned, yet it is plain, that a caſe 


may now and then occur; when this change -wilÞ 


he counteracted, by - means of the: - phanomenoty 
which! we have juſt now deſeribed? Her if we 
ſrould* ſuppoſe, Br example, the. ſpeti n fig. 1. 


TAB. IV. ta have been on . — 9th; near thi 


weſtern limb, it-is evident; that we ſhould! have 


formed'a: different judgment coneerning the change 


of the umbra. And accordingly; in tlie courſe of 


met with three caſes, when tis change did not 


J am ſenſible, that it may be thought range, 
that none of the obſervers, who had loeked'at-the- 
ſolar ſpots with ſo much attention, ſhould<&ver 
Have taken notice of the pradual changes above 
deſcribed: This partly may * accounted for from 
the following conſiderations. We have already 
ſeen, that conjectures, concerning the nature of tho 
ſan, were early indulged in the courſe of this in- 


Tur. ., His body was thought to be an immenſe 


globe of fire, which was for ever raging with the 
2 fetvent heat. Hence the firſt obſervers, re- 
Klecting upon the perpetual gencration, changes, 
and decay of the ſpots, and that through ſo wide 
an extent of his ſurface, very naturally: i imagined, 
that they could conſiſt of nothing but . and 
— 


Tas 


groſſer exhalations, or ſuch tranſient and periſhable: 
materials. This Hy potheſis had at leaſt the air of 
8 being ſupported by a very plauſible analogy. The 
minds-of men being carried away by = 8 pof- 
ons, it would leſs readily occur; that — 
oblervations:were only to be made, by an accurate 
| and eritical attention to thoſe minute ch b 
which the ſpots fomerimes undergo. But what 
| would ſtill more conduce to this overſight, was 
od, which moſt of them followed, in mak - 
Aung their obſervations. 
Tura, which both scnEINER HEVEL1Us of- 
ten uſed, and which we find greatly extolled by 
Gen, and deſcribed: at great length in their 8 
writings. - But ſpets, when feen in this way, have 
nothing of that diſtinctneſs, which is ſo remark - 
Able, and ſo pleaſing, when are viewed dire 
through a 222 armed wich an 
er glaſs property 


F- 4 m_} 


1 * 


N 


fon. 


7" appears then kt 15 ſolar — are immenſe 
1 excavations in the body of the fun; and that 
What hitherto hath been called the a . is the 
bottom, and what hath been called the umbra the 
 Noping fides of the excayation. It alſo appears, 
that the ſolar matter, at the depth of the nucleus, 
does not emit light, or emits ſo little, as to appear 
dark chmpared to that reſplendent ſubſtance at the 
ſurface; * this beauteous ſubſtance is at the 
| ſurface, moſt fulgid ; and when any of it is, ſeen 
below. the general level, forming the ſides of an 
| Excavation, that then its luſtre is ſomehow im- 
. paired, ſo as to give the appearance of a ſurround- 
ing umbra. Here our induction ends. To pro- 
eeed further would be to carry it beyond its true 
Iimits, and to intermix with concluſions, which are 
certain and manifeſt, the ſuggeſtion of hypotheſes, 
which at beſt are precarious and Lable to error. 
But from what we have now ſeen, many curious 
Hheculations do naturally preſent themſelves. By 
what myſterious procels is it, that thoſe aſtoniſh-. 
ing excavations are at firſt produced? What is the 
nature of that ſhining ſubſtance, which is thereby 
perpetually diſturbed? To what are we to aſcribe 
the darkneſs of the nucleus, and the diminiſhed 
luſtre of the umbra? And what conceptions are we 
to form of the many ſtrange changes, and at length 
of the final decay of all theſe appearances, whereby 
thoſe regions of the ſun, that were ſo hurt and diſ- 
figured, again undergo a renovation? 


We 


— 
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we often 5 tand ent de mens 
tioning many things concerning TINY 
appeared to them very inexplicable. *nEv#Ltvs; 
when ſpeaking of the-vaſt number of folds nien 
break dut upon the furt and of the eb. rr; fize 
of ſome of them, admires how from his finigle 
| body ſo much ant 1 &c. could 5e 
| + | to U adequate to {0 
K. e . „ Nuclei autem; 
«© Hays he, et 401) maeularum 
66 3 XS) partem'cen- 
«. refimam,' imo quinquagetimanm, de folari dia- 
« -metro-occupant ;' fic, ut paucis dicam, immania 
et ad miranda ſunt corpora. Adbzcy intellefturm 
. humanum fere fuperat, -quomodo” unquam, ex 
- barrier e lee totque 
ckhalationes vaporeſque erumpere ac /produci 
„ Se; quo talia vaſtiſſima phænomena Procrsari 
« poſſint.. Again, SCHEINER;:wWhen nes of 
that: property of the ſpots, where a large nucleus 
is often divided into two or more poctei;o ſeems 
greatly Ee account for it. Sch. Roſa Ur- 
tina, p. 498, ſays: Ex uno ſæpe magid nueleo 
* funt duo, tres, plureſve, non locali partium ip- 
« ſius diſtractione, ſed interuallorum neſcio qua 
« ekinanitione. Manent enim illorum centra in- 
« ter ſe æqualiter diffita,” Many inſtances .of this 
ſort:could be brought; and indeed, confideringithe 
contrariety, betwixt any hy potheſis theyhad fred, 
and what would now ſeem to be the real condition 
of the phenomena, it is no wonder that ſuch diffi. 
eulties ſhould occur. Every theory, how ingenious 
ſoever, which is founded upon a ee e 
Vor. LXIV. = D 37 * of 


hitherto entertained, ei 


of things | 2488 e ill nh many diffieul-. 
_ ries; — whenever palpable contradictions appear, 
they I regarded 8 a8 Lee 55575 N 
aving n into error. pon this pringiple, 

think, we might treely haxe rejected auy theories, 
the ſolar ſpots, tio 


_ their falſity had not 2 manifeſt from more 


enlarged experience and obſervation. It muſt in- 
deed be acknowledged, that it ĩs very diſadvanta 
geous to ſcience, to indulge much in ene 
the truth being rarely hit upon in this way, and 
very often miſſed. Sometimes, however, it may 8 
not be impropet, to throw out hints and conjee- 
tures, when we can attain to nothing better, pro- 
vided we are at due pains to diſtinguiſn — 
ſueh and that real knowledge, which.we derive, by 
firit induction, from ineonteſtable principles. The 
beſt way. therefore, of preſerving. ſo proper and 
neeeſſary a diſtinction, will be to propoſe what 
further remains to be ſaid, upon this fabjef, in the 
form of queries: becauſe, — planſible: they. 
may appear, they are at beſt but matter 8 5 
ture. Hints, when propounded in this way, are 
freed from the danger of making us reſt in any 
error, whilſt, ſooner or later, they may become 
* in ng! us to — AIR nIGs : 
tubject. 


The 
are chiefly founded upon the following phænomena 
af the ſpot, as deſcribed by Scheiner and Heve- 


queries whith we ſhall proceed to make, 


lms. - 


e Rory ſpot which hath a i hath NY 
fo an — 8 it. Vid. Scheiner, p. 496. 


Hev. p. 409+ 349 · 


2 2. The | 


3 The sg) en the tg and wv 
his- is always. dia and well waters Vid. 


Scheer. f. 42. ER Tah . 
Be EO a 


4 


3. The err 
of he nucleus and umbra dein at the ſame 


m_ Vid. Scheiner, p. 491, &c. 


In like manner the decreaſe of a ſpat. is | 
we rg the breadth of the nucleus and umbra 
ee at the ſame time. Sch. p. 491. 498. 
3. The exterior boundary of the ugabra never 
5 of ſharp angles, but is always curyilinear, 
bow rege lar ſoever the ont-Jing of the nucleus 
may be. 511. 


1 L n of e ee, dd an. a 
creaſe, in many caſes changes its figure, hy the 
umbra encroaching irregularly upon it; inſomuch 
that, in a ſmall ſpace of time, new encroachments 
are diſcernible, Sh the boundary, betwixt the 
nucleus — perpetually varying. ah. 
SM. Hey. 412+ 11 
17 It aſten ha ppens, by tbeſeeneroachments, that 
the nncleus of a a hor is divided into two or more 
| nuclei. Sch. 498. 


38. The — of ſpots mal ſaoner than the 
ninhen. Many wftances of this fort are to be 


_ ſeen in Hevelius' plates, and the ſame is affirmed 
| by Mr. Derham in The Philoſophical Tranſactions. 
9. Small umbræ are frequently ſeen without 

| * 24 Sch. p. 497. 

10. An umbta of any conſiderable fize i is ſeldom 5 

ſieen without a nucleus in the middle of it. Ibid. 

11. "When a ſpot, which conſiſted of a nucleus 

and umbra, 1 1s Shout to diſappear, if it is not ſuc- 


D 2 ceeded 


- 
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HE fo explain the above properties of the puh 


eure parts ſituated below; is it not reaſonable to 


ſun is made up of two kinds f matter, v 
ferent in A i 


help to account for many phænomena of 
in a ſatis factory manner? For if 3 pottion of this 
luminous coveriug were by any means diſplaced, 
ſo as to expoſe to Our die w a part of the internal 


dark globe, would not this give the appearance of 5 


f L 
aeeded by a-fueula; or more fulgid appearance, 
the place, which it oceur pied, is ſoon after not 4 


tinguiſhable from any other part of the ſun's ſorface, 
1 This 45! Certain 
ä 78 gar ths lib | Fim Bud on 541 0 

| 1 45 * ! N "PA 4 


vik RIES ad C ON (JE or R 8 


When we conſider, that the ſolar'{pots, ſome of 
wholo properties have juſt now been enumerated, . 
are ſo many vaſt excavations in the luminous fub- 
ſtance of the ſun, and that, wherever ſuch exca- 
vations are found, we always diſeer-darkandiob- 


think, that the great and ftu pendous body of the 
8 
ualities; that by: far the greater 
part is. ſolid: and dark; and that this immenſe and 
dark globe is encompaſſed with a thin covering! ef 


that reſplendent ſubſtance, from which the ſun. 
would ſeem to derive the whole of his vivifying 


het | 
ſpots. 


heat and energy? And will not this hy ypo 


a foor? In this caſe, would not that part of the 
dark globe, which is now laid-bare, correſpond to 
the nucleus,” andthefloping fides of the luminous 
matter to the umbra ? And is not this conſonant 


- to that property of a _w” mentioned in the firſt 


atticle; 


— 


n from che accounts of a 8 


T7 11 1 
article; for old i it not hence * every 
pot, having a nucleus, ſnhould alſo: have an umbra 
furrounding that nucleus, à natural account being 
at the ſame time ſuggeſted, for the boundary be- 
tovint the nucleus and umbra being always diſ- 

tinctly defined, as eee in the ſecond at · 
ticle. ter | 75 3 
Although we ny. never: F a competent no- 
tion of the nature and qualities of this ſhining and 
reſplendent ſubſtance, or- of the means by which. 
the excavations: in it are fo ; we however 
diſcover, in their production, the agency of ſome 
mighty, though unknown, cauſe, which is there 
- exerting itſelf; | "Although: we manifeſtly 
behold its: effbts, vet the mode of its operations 
may perhaps remain anſearchable: But if we 
were here to venture a conjecture, might we not 
ſuppoſe, that the luminous matter is fo diſturbed, 
and the excavations in it occaſioned, by the 
Working of ſome ſort. of elaſtic: vapour, which is 
generated within the dark globe? And might not 
this elaſtic principle, by its expanſion, ſwell into 
ſuch a volume, as to reach up to the ſurface of the 
luminous matter, which would thereby be ſepa- 
rated and laid aſide in all directions? And for as 
much as there is no regularity in the time of a 
ſpot's enlarging; compared to the time of its de- 
creaſing, ſome enlarging quickly, and decreaſing a 
flow ly, and. vice uerſa, may we not imagine, that 
this is owing to the duration and quantity of the 
elaſtic principle now mentioned? and in general, 
may we: not from hence form ſome idea of the 
production and ſubſequent enlargement of a | ſpot,. 
as mentioned in the zd article? 


But 


. — f l | 1 


2 when we confider the property mentioned 


dary of the urabra never ca 


be diſpoſed, either in enlarging or contracting, to 


But to proceed. * we W from experienee, 
that the ſpots are of a tranſſent nature, not laſting 
upon the ſun for a long ſpace of time, does it nat 
ſeem reaſonable to think, that their gradual de- 
creaſe, as mentioned in article 4th, is — 
the luminous mattet encroaching again upon that 
part of the dark globe, which had been uncovered? 
And from this may we not infer, that the lumi- 
nous matter gravitates, and is in ſore degree fluid; 
for thereby would it not have a to flow 


down, in all directions, and encroaah, ſo as at laſt 


to cover the nucleus? And do not theſe ey vl | 
appear further probable, when we reflect upon that 


uniform inclination, which the ſides of the umabra, 
or excavation, have to the external ſurface: af the 
ſun's. body? For does not this indicate a fluid fort 
of matter "gradually yielding to the force of gra- 
vity? And again, nes: this notion further ſup- 


in the «th article, namely, that the exterior baun- 


fiſts of ſharp angles or 
'turnings, but is always en and moſt fre- 


.quently, of a round form: for we know, that this 


boundary 1s nothing elſe but the lip of the exca- 
vation, which, on ſuppoſition. that ks luminous 
matter poſſeſſes forme degree of fluidity, will not 


— irregular by ſudden or ſharp turniugs? 

U pon ſuppoſition that the ſurface of the dark 
globe of the fun is ſmooth and level, it may be 
arged, that the nucleus of a ſpot, whilſt upon the 
decreaſe, ſhould, according to the preſent view of 


things, A * a ar, at leaſt nearly, cir- 


cul ir, 


"P31 


* ate; and that the luminous met, eminuibs ing to 


flow down on all fides by an equal gravity, ſhould 
ſo encroach upon the nucleus, as to make it retain 
that figure, till at laſt . it | be entirely ovetflowed. 
But this not being the cafe, and becauſe it moſt 
frequently happens, that the encroachments of 
the umbra upon the nucleus are extremely variable, 
as mentioned in the õth article, may we not from 
this infer, that the ſuiface of the internal dark 


of a great ſpot were 10 diverſified by mountains 


and vallies, would not the e oa na of the- 


Inminous matter be conſequentiy irregular; and, 
aucording as ĩt was more or leſs retarded or aceele- 
rated, at different places, 
prominencies or hollows, would not all the al- 
terations in the figure of the decreaſing nucleus, 
how variable ſoever, be thus plainly aceounted 
for? and becauſt it often happens, that the nu- 
cleus of a ſpot, vhilſt on the decreaſe, is gradually 


cut in pieces by /a luminous zone or zones, which 


Wer acroſs it, as mentioned in the 7th article, 
does not this look like the gradual flowing in of. 
the luminous: matter, as it were, into deep chan- 
nels, which would thus appear to abound in the 
ſurfaee of the ſun's dark body? If we reflect upon 


the irregularities, which are upon the ſurface of this 
earth, and upon the enormous mountains and 
cavities, which are in the moon, may we not, from 
ſuch analogy, imagine, that there may be the like, 
or much greater, irregularities in the ſurface 1 the 
un! 


= of the ſuf is * means ſmooth and level, \ 
but on the contrary very irregular, for, upon this 
zppoſition,. if for examp a Fes putt hop te nucleus 


by being contiguous to: 
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in of the. luminous matter, upbn 


as repreſented by fig. 1. It was here very 


this cut in the nucleus, were dilated as re fig. 


ts the umbra, alſo 'a 


Juſt overflowed by the 


enough to be perceived? and will not this cavity; 


- - 
- 
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ſao? I may We takes; notice. 7 2 curious inſtance. 


of a 5 being divided into two parts, which” 
fell under my own: obſer vation. On October 8th. 
1770, the ſpot a, TAB. IV. 'had:a ſmall jntting 
the oppoſite ſides 
of the nucleus, which, by the roth day, had ad- 

vanced contrary ways, ſo as to meet, by which 

means the nucleus was now divided into.two parts, 
re- 
markable, that +I As of the urabra oppoſite tod 
101 
May not this dilatation have been occaſioned hy 


the rapid flowi g in of the luminous matter rad 
the deep channel below? bl ill: 
ibs. not the property e in e ee 


namely, that the nucleus of a ſpot vanithes: ſooner 


greeable to the preſent 


views? from this ſtate of the phænomenon, wre 


ſuppoſe that that part of the Tun dark body, 
which had been uncovered and ex 


poſed ito our 
view, when the ſpot firſt broke out, is now again 

gradual: inundation of the 
luminous matter. But, after the nucleus thus diſ- 


appears, may there not however, in many cafes,” 


be {till left a cavity in the lumingus matter, large 


ſo long as it continues, give the appearance of a: 


ſmall undivided umbra? and will not this umbra 
ſtill be perceivable, till the luminous matter, by 


continuing to flow in, has filled up the cavity? 
after which, will not the place of the umbra ac- 


-quire the fame luſtre with the reſt of the ſun's 
Aurface, and thus will not all traces of the ſpot. 
__ waniſh 
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vaniſh from his body? And do not the particulars 
mentioned in the gth roth and 1th articles ſeem 
agreeable to what is now ſaid? » 

Both $CHEINER and HEvELivs ſeem to think, 
that ſpots ſometimes alter their place upon the diſc, 
not only by the ſun's rotation round his axis, but 
alſo by a motion, which they impute to the ſpots 
themſelves. This I could never obſerve. It is 
very true, that when a number of ſmall ſpots lye 
near one another, there may be from time to time 
a change of their relative fituation, but it is plain, 
that this may proceed entirely from ſome of them 
encreaſing and others diminiſhing irregularly. But 
what would further contribute towards forming a 
judgment of this kind is, the apparent alteration 
of the relative place, which muſt ariſe from the 
motion acroſs the diſc on a ſpherical ſurface; a 
circumſtance which I am . if it has deen 
ſufficiently attended to. 

What has been advanced, in the courſe of the 
foregoing queries, may perhaps be rendered ſtill 
more. probable, by conſidering the obſervations re- 
lated in the firſt part of this paper, concerning the 
changes which are made upon the figure of a ſpot, 
when another breaks out in its neighbourhood ; 
and which ſeem to ariſe from a diſturbing force. 
For, from the caſes there laid down, would it not 
appear, that when a ſpot is breaking out, the lu- 
minous matter is then forced, in all directions, from 
the nucleus, and is affected much in the ſame 
manner, as it would be, were it a fluid matter en- 
compaſfing the ſun's dark body? 2 
Vor. . F. .- a 
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4 
As to the particular nature and qualities of this 
* luminous matter, we have been ſometimes apt to 
| _ _ 1magine, that it cannot well be any very pon- 
derous fluid, but that it rather muſt reſemble as to- 
its confiſtence a very denſe and thick fog, which 
|  - © broods on the ſurface of the ſun's dark body. How 
b-: far will this idea tend to facilitate our conceptions. 
|. © ofthe various phænomena of the ſpots above de- 
ſcribed? 7 e FIRE LIM 
It has been gathered from many obſervations, 
that the time which the ſpots take to traverſe the 
whole diſc, is nearly equal to the time that they 


| are hid by being on the oppoſite ſurface. It is plain, 
| that the time of their appearing upon the diſc muſt 
= be ſome ſmall matter ſhorter than that of their 
| 5 being hid behind it, on account of our not ſeeing a. 


complete hemiſphere of the ſun. But further, it 
muſt now be conſidered, that when a ſpot juſt enters 
the diſc, the part, which is firſt viſible, is the fartheſt 
umbra, by which time the ſpot has really advanced: 
a whole diameter of itſelf upon the diſc. And 
again, when the ſame ſpot goes off the diſc, it is 
evident, that the part, which is laſt viſible, is then 
the fartheſt umbra, on which account the con- 
tinuance of the ſpot upon the diſc will be ſhor-- 
tened by an interval of time, which correſponds: 
nearly to the whole breadth of it. This, as well. 
as the other appearances, deſcribed in the firſt part. 
of this paper, concerning the change of the umbra 
and figure of the nucleus, when ſpots approach 
the limb, are all well illuſtrated, by making, in. 
a ſphere, an excavation fimilar to what we have 
deſcribed, the bottom of which may be panes | 
0 black 
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black to repreſent the nucleus, and the 


ſides ſhaded, if the ſphere be of a light colour. 


According to the view of things given in the 


foregoing queries, there would feem to be ſome- 
thing very extraordinary in the dark and un- 
ignited ſtate of the great internal globe of the 
ſun. Does not this | to indicate, that the 
luminous matter, which encompaſſes it, derives 
not its ſplendor from any intenſity of heat? For, 


if this were the caſe, would not the parts un- 


derneath, which would be perpetually in contact 
with that glowing matter, be heated to ſuch a 
degree, as to become luminous and bright? At 
the ſame time it muſt be confeſſed, that although 


the internal globe was in reality much ignited, 
yet when any part of it, forming the nucleus of a 


ſpot, is expoſed to our view, and is ſeen in com- 
petition with a ſubſtance of ſuch amazing ſplendor, 
it is no wonder, that an inferior degree of light 
ſhould, in theſe circumſtances, be unperceivable. 


In order to obtain ſome knowledge of this 
point, I think an experiment might be tried, if 


we had an opportunity of a very large ſpot, by 
making a contrivance in the eye- piece of a teleſ- 


cope, whereby an obſerver could look at the nu- 
cleus alone with the naked eye, without being 
in danger of light coming from any other part of 


the ſun. In this caſe, if the obſerver found no 
greater ſplendor, than what might be expected 
from a planet very near the ſun, and illumined by 
as much of his ſurface as correſponds to the ſpots 
umbra, we might reaſonably conclude, that the 
ſolar matter, at the depth of the nucleus, is in 
- | E 2 reality 


ſloping 


1 


reality not ignited. But, from the nature of the 


thing, doth there ſeem any neceſſity for thinking, 


that there prevails there any ſuch raging and fer- 


vent heat, as many have imagined? It is proper 


here, to attend to the diſtinction betwixt this 


ſhining matter of the fun, and the rays of light 
which proceed from it. It may perhaps be thought, 


that the re- action of the rays upon the matter, at 
their emiſſion, may be productive of a violent 
degree of heat. But whoever would urge this ar- 


gument, in favour of the ſun being intenſely heated, 


as ariſing from the nature of the thing, ought to 


confider, that all poliſhed bodies are lefs and leſs 


diſpoſed to be heated, by the action of the rays of 


light, in proportion as their ſurfaces are more po- 
liſhed, and as their powers of reflection are brought 


to a greater degree of perfection. And is there not 


a ſtrong analogy betwixt the re- action of light upon 


matter, in caſes where it is reflected, and in caſes 


where it 15 emitted ? 
It may perhaps be exp ecded, that, in chis paper, 


mention ſhould be . of the other appearances, 


that are diſcernible upon the ſurface of the ſun, 
beſides the ſpots properly fo called; I mean the fa- 
culz, luculi, &c. as deſcribed by Scheiner and He- 


velius. But all theſe phænomena ſeem to be ſo 


different from any thing we have conſidered, and 


ſo unconnected with the preſent diſcovery, that 


little afſiſtance can be brought from that quarter 
towards a right conception of them. As to the 
faculæ, or brighter parts of the ſun, we are at a 
loſs for their origin. It may in general be re- 
marked, that although we have obtained an expe- 

| rimental 
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rimental proof, that the luminous matter acquires 
 fome degree of ſhade, when forming the fides of an 
excavation, yet it 15 uncertain, if this be merely the 
effect of polition, and much more fo, if any dif- 
ferent modification of poſition could ever diſpoſe it 
to put on a brighter or more fulgid appearance. 
Vet, after all, may not theſe faculæ, &c. depend 
upon ſome irregularities in the bright ſurface of 
the ſun? For may not the luminous matter, by be- 
19 ing agitated by the fame cauſe to which the pots 
owe their origin, though in a leſs degree, have its 
ſurface perpetually diſturbed, and made irregular, 
and thus give occaſion to a variety of light and 
ſhade, ſufficient perhaps to produce the phænomena 
under conſideration? And does not this conjecture 
receive further confirmation, when we couſider, 
that theſe faculz, &c. are found only in that zo- 
diac, within which the ſpots appear, and that they 
always abound moſt in the neighbourhood of the 
ſpots themſelves, or where pots recently have 
been ? For in thoſe undiſturbed regions of the ſun 
which lye towards his poles, and where no ſpots 
ever appear, and which SCHEINER calls the 0 
equabiles, we never diſcover wy diverſity of ap- 
pearance. 
Thus we have endeavoured to give a general 
idea of the production, changes, and decay of the 
ſolar ſpots, contidered as excavations in the body 
of the ſun; a thing which ſeems to be eſtabliſhed 
from the obſervations defcribed in the firſt part of 
this paper. But concerning the nature of that 
mighty agency, which occaſions thoſe amazing 
commotions in the luminous matter, or concern- 


ing 
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ing the denſity, viſeidity, and other qualities of this 
matter, or the manner in whicn it 1s diſturbed in 
the middle zone only, and not at the polar re- 
ions, and many ſuch other queſtions, I freely 
confeſs, that they far ſurpaſs my knowledge. 
To conclude; as what hath now been ſaid may 
open a new field of inquiry into this ſubject, ſo a 
diſcuſſion of theſe curious points may, ſome time or 
other, fall to the ſhare of abler me n, whoſe love 
of philoſophy may induce them to e ſo noble 
an inveſtigation. 
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1. — 03/ervations by by the N. ** ; 
nuaries at Pekin. Tran 755 to the Su- 
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pra- cargoes at Canton, by the Rev, Father 
Louis Cipolla, of tbe Tribunal of Mathe- 


- » enatics, and communicated to the Royal 
Society by the Court 2 Diner Lo * : 
5 a le mn ts b 


A, BY, THE ASTRONOMER ROYAL. | 


 Redde, Nov. 4, OST of the following - Qbſerva- | 
>" 99.116 tions . appcar to "SETS been .made 
with a teleſcope of eight feet, to which a micrometer, 
for meaſuring differences of right aſcenſion and de- 
clination was occaſionally adapted. There was 
beſides another teleſcope of eight fect, conſiſting of 
two object-glaſſes, in the manner of. ROEMER, 
which might be brought nearer together or ſepa- 
rated, in order that the moon's diameter mi 
completely fill a fine reticule, in the focus, divided 
equal parts, for meaſuring the digits 
eclipſed in lunar eclipſes. It is mentioned in the 
account of the lunar eclipſe of Nov. 12, 176 Ly at 


** The Society was favoured with ** copy of theſe Ob- 
ſervations by John Blake, Eſq. of Parliament - ſtreet, to whom 


they were tranſmitted by his ſon John 8 Wake, Eſq. 
Supra; cargo at Canton, 
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raul by a tranſit inſtroment. 


the clock was 
It is therefore probable, it was regulated in the 
ſame manner in all the ſucceeding obſervations, - 
which conſiſt of the following" pattieulars. .\ |: 
_-. 1. Obſeryations of the laſt tranſit of Venus over 
"the Sun, viz. of differences of right aſcenſion and 
declination between Venus and the Sun, and the 
internal and external contact of the limbs at the 
egreſs. It is however remarked, that the clock was 


counted by a perſon, who. was ſometimes found 
to make miſtakes. 


2. The eclipſe of- the Sun, May 2 55 177 The 
beginning and end were 2 and the lueid 


ou meaſured, during the eclipſe, wh the micro--- 
meter. 


3. The beginning and end 'of the clips of he 


_ Oct. 23, 1771. 


Moon, July 5, 1770; - 
*. 


Jan. 25, 1772: 
6. The occultation of a PET in -Scvepio- «by 


the Moon; the immerſion and emerſion both ob - 
ſetved. 2 $4908 
7. The obſervation» of Prue in the Sun's' paral- £ 
Tel, . Jan. 5, 17% , by taking the difference of 
1 aſcenhon. and nee obVengs and dhe. 
8. The total * £ the Moon, Mi, 12, 1 7760. 
The beginning, total immerſion, emerſion, and end, ; 
were obſerved by three different obſervers, with te- 
 leſcopes of 5˙ * and 8 * in the domeſtic obſer- 
| vatory- 


. .Emerfion of Jupites from ocoukatioir 1. the < 


An | Occultation : WY Epics Virginis hop - the 
1 z the immerſion and —_— doth obferved, 4 


* 


[a] 
vatory of the College of the Jeſuits ; where alſo all 
he, . obſervations. were made. The ſame 
ſe was alſo obſerved at the Royal Obſervatory 
1 Lk, 14” weſt of the Jeſuit s College, with a 
to of 8 feet, compoſed of two obje&-glafſes, 
with a reticule at the focus, divided into 12 equal 
intervals for meaſuring the digits eclipſes, in the 
manner of ROEMER. It is remarked, that the leaf, 
in which this obſervation was recorded, had beeg 
loſt, and was found again, Oct. 12, 1772: on 
which account this obſervation was never tranſ 
* to Europe before. . 
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limb. occ. & ad hor. 
cent. 2 ad hor. 
$A limb. bor. = = 
4 limb, occ. © ad her. 
2 cent. ? ad hor. by 
ya limb. bor. = = 

limb. occ. © ad hor. 
cent. 2 ad hor. 

7 A limb. bor. O — — 
limb. occ. © ad hor. 
cent. 2 ad hor. © 

22a limb. bor o 
limb. occ. o ad hor. 
cent. 2 ad hor. 

24 limb. bor. - 
6 limb. occ. © ad hor. 
cent. $ ad hor. 


6 mona diametri e 2 - 
mora diam. = = = 


2 à limb. bor. 6 


2 4 limb. bor. o 
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4 Juni, anf 
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6 18 
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4 Temp. 8 1 
ni * x; a 2 
"4 6 51 421 limbus occ. © 6 hide" | 
* 6 52 27 centr. 2 ad hor. 1 at-9 8: 
| 5 à limb. bor. © 324 7 28 
oy 7 0 2 limb. occ. e ad * i 
” 7 © 44 cent. 2 ad hor. BR 
1 8 5 - 2 a limb. bor. oO _- - — — 7 18 
2 4 71 limb. . ci > 2: 7 
7 4 48 cent. ? ad hor. 
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7 7 13 limb. occ. o ad cy 2 
JJ Rs it: | 
5 40 yilimb. bree 27286 
7 15 53 limb. der e ad r... 
35 7*18 31 cent. 2 ad hor, 8 
30 38 2a limb. bor. <- - =- - 7 33 
N "2 52 30 - limb. occ. & ad hes: _ 
7 53 4 cent. 2 ad hor. 88 
35 # 2 à limb. bor. © — - 8 10 
: 7 58 51 limb. ua", BY 
7 58 32 cent. 2 ad hor. 8 
18 264 2 à limb. bor 8 14 
8 3 2 limb. occ. o ad hor. 
5 8 Y 28 cent. $ ad hor. 
36 +252 2 à limb. bor. & = 9824 
*The ſame in both the manuſcripts. But there muſt be an 
8 error either in this number, or that next above. S. HoRSLEYT. 
44 + The manuſcripts ſtill agree. The error probably lies upon 
the number next but one preceding, viz. the time of the appulſe 
of the ©'s weſt. limb to the hor. wire; which may have been 
25 33 21. 8. HoRSLEY, 
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: Temp. hoy . mat. 
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24 28+ limb. occ. © ad hor. 
24 48 cent. 2 ad hor. F 
4291 2 à limb. bor.o < 8 50 
26 2 limb. occ. © ad hor. EW. 
26 21 cent. 2 ad hor. „ 3 
19 yalimb. bor +< - - - 8 58 
6 50 Videtur 2 prolongari, ac velut radios 
emittere offvicantes limbum facie oc- 
eidentali Solis. 
7 32 Contactus interior circularis. 
22 8 limb. ort. 2 ad horarium. 
24 19 limb. ert. o ad hor. „ 
2 11 2 à limb. bor. © . >. - - .- 9 
26 32. Egreſ. tot. 2 a ©. = 


VS S 


Amice rogatus obſervationem hanc communem 
facio, quamvis non nimis eonfidam, ejus præ- 
ſertim eauſa, qui horologio aderat, et quem 

in notando tempore minus fidelem aliquando 
deprehendi. Eclipſin G hic ipſa die - 
** nubes eripuere. 
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1 t tectus, die 5 Juli 1779. Pekini, in \ reſidentif 
_ Joſephi, tubo 8 pedum, obſervatus. 


Ingreſſum non * tarde accedens ad obſers 
vandum. n 


3 * 3 £190 
Tem er. 3 1 2 
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7 59 59 egreſſus totalis. 
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adde ſequentes obſervationes coders tao p pre me 


Se 28 Sd tic 
oe AL — Sac ll 85 
| . 7 72 5 


Igr. 5 2 47“ t. v. & a limb. bor. c a 2 
Egr. 6 & 07 3 # ind. bor. 4 "> 
: * Gapta.c diameter. 5 Ba 1 29 


- In refidentia Sandi Joſeghi. | 


« tecta, d. 295 Ian. 1772. — 
"Ingr. 4* 6 Ir t. v. & a limb. auſt. c . 43 
Egr. 5 33 31 & a limb. auſt. «. 1 
Captas diameter. 


3 eollegia Pekin, - 


'2 in paralleto Oi 4 Fo Jan. 12. 
| am o 2 


6 35' 47 limb. ort. © ad hon, 3 31 44 


3705 5 a parallel. imb. bor. 22 41 
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Ka Lune totals, 1 1761, Wende 12˙ 
Veſpeme objerys | Pekinj ee 


Fir 


is Obſervatot' maine wa Soc. - Jeſu. 


| atten Edlples| 29 12 
mmerſ. tot. Luna 6 28 59 F 
Init. emer, Lunæ 8 2.57 | 
Finis eclipſeos 9 4 2 


— 
et fine 

Med. ex K z 
ct emerſ. 


7 16 52 | 
7 15 „ 


Et horum med. 2 16 207 16 8 Li 12 8 
Ex his confit med. eclipſeos | 7 1 


Et obſervata ſunt hæc ad pendulum, quad . 
dd ſolem et ſtellas exigitur, teleſcopio — 
quod, vocant 6 * des Falten 


in 


; 
.t 2% 9 


n Oblerratorio Rigi gio, tits fav cum de- 


| burohjeivs, et reticulo. 


E | 
Iritiumeclipſcos : 17 30 nitium Emerſ. 8 5 30 
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' Oblervats fant 'bac- ad horologiuin. 'manuale.« 
banz notæ, quod ante cum eodem pendulo com- 


poſitum, et poſt cum ills collatum fbi probe con- 
ſtitit, uti. alias. ſolet... 


Tempora 


Tempora ſunt vera omnia. Numeri ab dbfer-- 


vatione intacti. Cœlum toto tempore ſerenum fuit, 


et quietum a vento; umbra tamen terræ admodum 
non terminata, præſertim initio-: Luna in i 


ſemper 


clarè viſa tota, margine bene terminato; 


quin tamen maculæ diſtinguerentur. Colot Tune 


inſtar fetriĩ candentis; 


poſt immerſionem obſcurior, 


et ante emerſionem obſcutior, qua axem umbræ, in 
medio umbræ obſcurior, qua centrum terre ſpecta- 
bat. Paullo ante initium emerſionis viſa ſtellula 


ſie ſatis lucida, verticaliter Lunæ imminens, nempe 


in tubo fitu-inverſo, diſtans a limbo Lunæ quai 
2 Jiametri; et ſpes erat videndi hujus occultatio- 
nem, antequam eclipſis finiret: ſed vix digitus unus 


Lune emerſit, cum lumine Lun: e n 


defiit. - 


Porro, b 


6 


Medium Eclip- "> 7 i 7 20 
. 


ſeos dabant D. Caſſini 
M 11, P Senna 7 62? 
Inſtitit. Aſtron. D..Monnier. - 7 I5 
| Ephemerides Parifienſes, neſ- 


cio ex quibus tabulis: - * 33 33 


23 


17 
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Päöolium, in quo præſens obfervatio erat notate, 
per ditum fuerat, et, die 19 Octobris anni 1772, 
caſu inventum; -adeoque hæc obſervatio eclipſeos a 


Lune nn, in Europam fuit miſla, .. 


III. The” 
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mn; The Tie: Belg, OR... 11, 2572, 
_ fervid” at Canton. Cortimuniitated by 
es hn „ th. CE bead 


| Reddy Nor: 45 1732. 


7, 1 oN BLAKE, Efe of. Parliament- Street, 
|  Weliminſter, Np 


| MY DEAR. FATHER, | 
ITHIN an hour after I celui my letter 
5 to you, by this ſhip, encloſing Aronomat- 
cal Obſervations from Pekin, I received the en- 
cloſed obſervation, of the late Eclipſe, made by a 
Jeſuit here. An accident prevented their ſcaling. 
the packet for a few hours; and Mr. Hume is 
now waiting only for this letter of mine to finally 
diſpatch. 


Canton, Dec. 12, 1772. 
per ſhip Oſterley. 8 
J. 3. BLAKE. 
I know nothing of the omg © of the obſerva- 


tion, as he is lately arrived here 


* And the time being taken only by a watch regulated by the 
ſun the day before, the obſeryation is not much to be depended 
en. NEviL MASKELYNE. 


= —  Obſervatio 


1 7 1 


Obſervatio Lunaris Eclipſeos habita Canone, 
| die 11 Octobris, 1772. 


Obſervationem inſtitui teleſcopio 8 80 palmarum : 

adnotavi oſtenſum ab 5 op -parvo 
ent hos ſpira, a mag. Arnold Londinenſi ela- 
borato, quod in meridie vero antecedente correxi; 
illius tamen fidelitatem examinare non potui in me- 
ridie ſequenti. Cœlum erat omni ex parte limpi- 
diſfſimum, et intentus expectabam penumbtæ denſio- 
ris adventum, quæ tamen valde tenuis bars. 
ideoque initium non notavi. 74. Yo! 5 


ceperat Echpſis— 20 54 26 
hn. 32 citius *. e e eee 
Initium verum — 10 | $3 F#$ 
Immerſio — ER 9 & * 
Medium — — 73 0-0 
Emerſio — 13 54 29 
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HV. Experiments on Dying Black, by Mr. 


James Clegg, of Redivales, near B 
A Letter to Dr. Percival, 


ury. In 5 


a 
| - * « : ö 1 4 5 * '% 1 . * * 
£ 

* | BO 


1773. 


Redde, Nov, 11, T M E having been proved to in- 


creaſe the ſolvent power of 


water, upon altringent vegetables, for medical 


purpoſes, I was defirous of knowing if it would 
be equally uſeful in the art of dying black; to 


this end I made the following experiments. 


"EXPERIMENT I. 
Four penny-weights of each of the following 


aſtringents ; videlicet, Galls, Sumach, Oak Bark, 
Biſtort Root, and Logwood, were boiled during 


ten minutes, in half a pint of pure river water; 


upon mixing the decoctions with a ſaturated ſolu- 
tion of martial vitriol, in the proportion of 4 
of the ſolution to à of the decocton, they 
ſtruck colours differently inclining to blackneſs, 
in the following order; videlicet, Oak Bark, 
Biſtort Root, Sumach, Galls. I then boiled the 
ſame weight of all the aſtringents, in the ſame 
quantity of lime water; and upon mixing them 
—4 | , Az 


ta) 


as 2 the colours they dee were inferior 
to thoſe with plain water, the aſtringeney of the 
logwood, or whatever gives it the property of 
ſtriking black with green vitriol, was entirely 
deſtroyed ; it produted not the leaſt blacknets 
Wow ny quantity of vitriol. c 


EXPERIMENT 11. 


* a of each of the ee 
above- mentioned, were tritured in plain water, and 
four others in lime- water; ; the meaſures of water 

uſed were equal to thoſe left, after botling, in the 
laſt experiment; and, upon being mixed with 
martial vitriol as in the e hut experiment, the 
colours produced, by this means, were ſuperior to 
thoſe produced by boiling, Thoſe tritured in lime- 
water were jadged to be the deepeſt, which agrees 
with Mr. NR L's experiments; but we muſt 
again except the Log wood, which gave no colour 
by n more than by yang” in lime · 


EXPERIMENT III. 


Al the abate mixtures, having been written 
with as inks, and expoſed fix months to the air; 
thoſe boiled in lime-water had failed much; thoſe 

tritured im lime - water, and in plain water, had faded 
_ a little; thoſe: boiled in plain water ene pre- 
ſerved their colour beſt. 

Upon ſlightly rubbing the faded writings, with 
a freſh aſtringent E they recovered their ori- 

Vol, LXIV. H ___ ginal 


tat 


ginal blackneſs ; by which it appears, that it war 


the aſtringent packs? of thoſe — * had 
failed... 
Does it not appear, * theſe een that, 8 
though lime- water tends to deepen the colour pro- 
duced by ſome aſtringents and martial. uitriol, it 
dy no means adds to the duration of thoſe colours; i: 
and as lime- Water, either by trituration or coction, 
entirely deſtroys the property, in logwood, of 
ſtriking black with martial vitriol, it can by: no 
means be of ſervice, in the: black dye, where log- 
wood is a material ingredient. 
Does. it not alſo appear, that a ſlight. boiling is 
preferable to trituration, for the pu poſe of dying, 
when a durable colour is wanted? 
Havi 


ing obſerved a/ ſolution of iron, in a vege> 
table acid, ſtruck ; deeper black, upon mixture 
with an aſtringent, and produced its "effect much 
more expeditiouſly, than a ftropg ſolution of mar- 
tial vitriol; it occurred to me, that the iron, be- 
ing more ſlightly combined with. the vegetable 
acid, than with the vitriolic, made it more. eaſy,, 

for the aſtringent matter to decompound the for- 
mer, and produce an ink; if this was the caſe, I 
fuſpected, that lime-water deepened the colour of 

9 and chalybeate mixtures, not ſo much 
by its action upon the aſtringent,, as upon the 
chaly beate, the lime uniting with the fuperabun- 
dant acid, and leaving the iron, with ſo much of 
the acid, as, is neceflary for the formation of an 


ink, to de more eaſily attached by the aſtringent 
matter of the vegetable. 


| Bok 


659 
But if this theory was well founded, it 61. 
— from analogy, that any ſubſtance, which 
had a greater affinity with the vitriolic acid than 


iron had, would "To de the ſame effect, in ſome 
degree, as n To determine this: 


EXPERI MENT iv. 


I took two ; will, containing equal meaſures of 

a ſtrong aſtringent liquor, compoſed of galls and 

\ogrened ; into one veſſel I put a ſmall quantity: 

f pearl aſhes; the other. — as a ſtandard. 

Ps of linen and cotton cloth, after maceration 

in theſe liquors, were thrown together into a ſtrong 

ſolution of copperas; they were ſoon after taken 
out, and waihed in cold water; when dry, the 
pieces prepared in aſhes were, all of them, much 
deeper than the others. 
I made uſe of different kinds of pearl and pot- 


| aſhes, as well as of many kinds of aſtringents; 


the aſhes had the ſame effect, whatever aſtringent 
was made uſe of, and the ſtrongeſt alkali always 
produced the deepeſt colour; and though aſhes, 
uſed with an aſtringent, always gave a deeper black, 
than the ſame aſtringent without aſhes, yet log- 
wood, which without aſhes gave not ſo deep a 


colour as galls with them, gave 2 8 3 


black than galls with the ſame addition. 
There was a remarkable difference, in this caſe, 
betwixt lime and aſhes, in their effect upon log- 
wood; with lime it gave no blackneſs, but with 
aſhes it produced a deeper black, than any other 
aſtringent made uſe of. 


H 2 


Being 


[ 52 } 
Being deſirous of trying the duration of colours, 


produeed by aſtringents, in which different quan- 
_ IND FRA 16 | 


BXPERIMENT S. 


In two pints of river water, I boiled one ounce 
of logwood, during ten minutes; I then added half 
an ounce of Aleppo galls, . and boiled them to- 
| gether ten minutes longer; the liquar having ſtood 
to cool, was decanted off, and divided into ſix 

equal quantities. N'. 1 remained as a ſtandard,. 
wto N'. 2 I put fix grains of fine pearl aſhes, 

Ne. 3 twelve grains, C. 4 eighteen grains, N. 5 
twenty-four grains, N'. 6 thirty grains; to fix 
drops of each of theſe liquors, I added two-drops. 
of a faturated ſolution of copperas ;- N*. 2 and 
ſtruck a deep black, N'. 1 and 4 black, but me 
ferior td 2 and E * | a brown black, Nr 6. 
brown. —- 
From this experiment it appears, that N'. 5 and: 
| & were ſpoiled by an over proportion of aſhes. 

Before I had the pleaſure of ſeeing your experi- 
ments, wherein you demonſtrate, that a quantity 

of acid enters into the compoſition of ink, B 
imagined the alkali decompounded the copperas 
too ſuddenly, and diſengaged the iron faſter, than. 
the aſtringent matter eould unite with it. 
But, moſt probably, the alkali. neutralized. t too 
great a portion of the acid. 
All theſe writings having been now obs fix. 


months to the air, in N'. 5 and. 6 the blackneſs is 
quits 


CESS 2 
quite deſtroyed, Ne. 4 is ſomething faded, N'. i, 

2, 3, remain nearly as they were, N. 2 and 3 being | 

fill ſu Ni to che ſtandard. 
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Your c moſt ene. 


humble fervant,. 
JAMES CLEG G. 
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V. Ob/ervations on the State of P ulation 


in Mancheſter, and other adjacent: Places. 
By Dr. Percival. Communicated by the 


Redde, Nov. 25, 'R 0 an account taken in 4717. 
WF the number of inhabitants in AN- 
CHESTER, for I am uncertain whether sALTORD 


was included [a], appears to have been 8000. 
By a ſurvey, made in 1757, of Mancheſter and 
Salford, the number of inhabitants was found to 
be 19839. And from 1754 to 176: incluſive, the 
number of deaths amounted to 5769. The an- 
nual deaths therefore, at the period of the ſur- 
vey, mult have been 721, excluſive of diſſenters. 
It is probable, as will appear afterwards, that theſe 
would have increaſed the number to 771, At 
this time therefore, 1 in 25 .7, of the inhabitants 
of Mancheſter, died wy YOu: 
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[2] Mancheſter and Salford, 2 diſtinguiſhed by different 
names, like London, Weſtminſter, and the "ae of South- 
wark, may be conſidered as one and the ſame town, being 


divided only by a ſmall river, over which two * are 
erected, 
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A new 


[5s] 


A new ey of Mancheſter has been executed 
this ſutnmer, 1773, with great care and accuracy, 
ef which the — is a e account. 


„„ 0 Salford. 


* 3402 — Houſes 866 
5317 — Families — 1099 
| _ <> Males «--. - 2248 

SS Females" „ agny 
= Marmed ©: Set 2976 
— Widowers 3g 
= Widows' © d/o 


hays - - 4 


. Under I ; 1 f I ; 
no 4/1 ARS. ft + 682 
' 342 „ © Male Lodgers 3 8. 
10 W RES | : 
. 1 N Houſes „ 
| From lvoe 1 it appears, that the nirdller: of te- 
lai houſes, in Mancheſter and Salford, amounts. 
to 4268; the families to 6416; and the inha- 
bitants to 27,246. The prepòrtion of perſons to 
al houſe, therefore, is verynearly 62 ; and, of indi- 
viduals to a family, about 4. The females ex- 
deed the males, by 1654; the widows are more 
than double the number of widowers; and about 
a ſeventh part of the inhabitants! hve attained the. 


age of ity. 


160 


1230 callowing 3 
of, are baptiſms at; the eollegiste f p 
church in Mancheſter, and, gives iel | 

number of os on an average. | 


b * n | | 5 * eme! | 


5 | Burials. Baptiſms. 


©) 9 A e 
From 1580 to 1.587 e 184 7 
en © © TOup wes = 
172 3 359 
ANA 1734 176 d |. b 7 736 
| 1766 W 1770 Hab 1 $70 9s | 


; But! it mould be . that this ; azcount 
| bs not include the deaths, or births, a 


ſt the 
Diffenters. _ Theſe, by à late improvement; in our 
bills of mortality, are now admitted into the pariſh 
regiſter, and laſt year, 177, the former amounted 
to 50, the latter to 181. Admitting hefe td be 
the average of ungzegiſtered bagene and burials 
in Manchefter, the annual medium of deaths, from 
1768 to; 1774. incluſive, will be gg$ And the 
annual births, during the ſame period, e 
like allowance, will Ge 1998. Herre the preſent 
Proportion, of annual deaths ta the inhabitants, is 
nearly as 1 to, 29.4; and, oi births to the inha- 
bitauts, almoſt as 1 be 23. The births al ſoit ap- 
pears, exceed the burials 140 every. year} at a 
medium. 
The rapid growth of Mancheſter i is ſufficiently 
evident from the preceding facts. Yet LEVER» 
root, during the ſame ſpace of time, has increaſed 
2 — in 
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in much greater pot ion. This appears rs from 
the following ord pare I have extt᷑ãcted from # 
a very carious and entertaining work, lately pub- 
liſhed” by my ingenious friend Mr. ENFIELD. 
Lecturer on the Belles Lettres in the Academy at 
„55G 273900 07 Opie ara, 
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„at pre- 
Car, upwards of ix times the number of inhabi- 
tants, which it contained, at the beginning of this 

| een E111 ei i 9397 A p 7 1 


But the in Man- 


carried on in the adjacent country, which is thereby 
crouded with houſes and inhabitants. So populous 

are the environs of Mancheſter, that every houſe 
in the townſhip has been found, by a late ſurvey, 
to contain, at an average, fix perſons. The town- 
ſhip is indeed but of ſmall extent ; and the greateft 


[3] Hiſtory of Leverpool, p. 28, ſecond edition, eorrected. 


"Ver. LMV. 1 


n 
part of it will probably, in a ſhort time, be in- 
cluded in Mancheſter: It contains 311 houſes: 
361 families; 947 males; 958 females; 656 mar- 
ried perſons ;.21 widowers 3 42 widows; 763 under 
15 years of age; and 222 above o 
It is pleaſing to obſerve, that, notwithſtanding 
the enlargement of Mancheſter, there has been a 
ſenſible improvement, in the healthineſs and lan- 
gevity of its inhabitants; for the proportion of 
deaths is now conſiderably leſs, than in 1757. But 
tthis is chiefly to be aſcribed, as Dr. R IR has juſtly 
obdbſerved [c}, to the large acceſſion of new ſettlers. 
= from the country. For as theſe uſually come in 
k the prime of life, they muſt raiſe the proportion 
of inhabitants to the deaths, and alſo of births 
and weddings to the burials, higher than they 
would otherwiſe be. However, excluſive of this 
conſidęration, there is good reaſon to believe, that 
Mancheſter is more healthy now than formerly. 
The new ſtreets are wide and fpaciqus, the poor 
have larger and more commodious dwellings, and 
the increaſe of trade affords them better cloathing 


and diet, than they before enjoyed. I may add 
too, that the late improvements in medicine have 
been highly favourable to the preſervation of life. 
The cool regimen in fevers, and in the ſmall pox, 
the free admiſſion of air, attention to cleanlineſs, 
and the general uſe of antiſeptic remedies and diet, 
have certainly mitigated the violence, and leſſened 
the mortality of ſome of the moſt dangerous and 
malignant diſtempers, to which mankind are inci- 

le] See a moſt valuable Treatiſe on Reverſionary Payments, 
g · 188, third edition, 1 8 q 459 | . 2 
A; PL dent. 


Wbt. The vlcerous ſore throat, which prevailed | 
| Here in the year Wo is the only epidemic, which 
has appeared in Mancheſter, with any fatal degree 
of violence, for many years. Miliary fevers, 
which were formerly frequent in this town and 
neighbourhood, now rarely occur ; and, if I may 
judge from my own experience, the natural ſmall 
pox, for inoculation is not much practiſed here, 
carries off a much ſmaller proportion, of thoſe wn 
are attacked by it, than is commonly ſuppoſed, 
Puerperal diſeaſes alſo decreaſe every year amongſt 
us, by the judicious method of treating women in 
child · bed: and, as nature is now more confulted 
in the management of infants, it 1s reaſonable to 
ſuppoſe, that this muſt be favourable to, their 
Health and preſervation. = | 
But it muſt be acknowledged, that large towns 
are injurious to population; and the advantages I 
have enumerated, which, in hamlets: or country 
villages, would have operated, with full force, to 
the benefit of mankind, have only ſerved to check 
the deſtructive tendency of the accumulation of 
inhabitants in Mancheſter. In the Pais de Vaud, 
aã diſtrict of the province of Bern in Switzerland, 
and in a country parifh in Brandenburgh, 1 in 45 
of the inhabitants dies annually; and at Stoke 
Damarell in Devonſhire, 1 in 54 [ad]; whereas, in 
this town, the yearly mortality appears to be 1 in 
28; in Leverpool 1 in ow and in London 1 in 
21. Half the "chillren, who are born in Mancheſ- 
ter, die under five years old; and the Proportion, 


Ca] See the Treatiſe, before referred to, on Reverſionaty Pay- 
ments, by my learned friend Dr. Price. 
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which the binks * wes 4 (FIN indabizqnts : 
who 20 the 9440 Rin 1. : 
5 maſt frequent and hete, in the months of 


January, February, and 1 2 and lealt ſo, in 
July, Auguſt, and September. The mortality, of 
theſe two ſeaſons, is as 11 to 8; and, of the firſt 
fix months of the year compared with the an fix 
months, as 7. t 6. 
In April, 17744 ſeveral Gentlenien, from mo- 
esel cuxiality, undertook an enumeration of the 
people af Born, 2 manufacturing town. abgut- 
iwelve miles diſtant from Mancheſter, The houſes. 
bobs found tq be 9493 3 2285 the fe- 
Wales 2392; and perſans aged ſeveuty years: 
and upwards, 24, To theſe, numbers 417 muſt be 
added, which, by a miſtake, were nat clafled under 
either denomination. The inhabitants of Bolton 
therefore amount to 4569 ; the number of indi- 
vidual — a — 91 is 4,8; 7 O00 25 ſixtieth 
part of the people have attaine age of ſeventy, 
1 2985 BOL TON, 2 burb of Bolton, including 
the, manor, and extending into the me as far 
as the inhabitants are ſubject to ſuit and ſeryice,. 
75 $22 howſets 771 individuals; 361 males; 
A les; . 15 perſons aged ſeventy years 
upwards. From this account it appears that 
the 8 are 3.3 to a houſe; and that 1 in 
51 has reached the age of ſeventy, The difference, 
in theſe proportions, between a ſmall town, anda 
nder manor eee to it, is w of ob 
ration. 
M. FLETCHER has favoured: me with an enume- 


ration of the 1 of Bur, which he has juſt 


7 


exceuted 


N 


al 


X ted With great caze. The town contains 
dave; > 464 families ; and 2990 inhabitants. 
gule. and family therefore. conſiſts f 4 indi- 


viguals, | Bury is ſuuated nine "miles from Man- 


manufactury. 
At ALTRINGHAM, 4 market town in Cheſhire, 
which has no manufactury, the number of houſes, 
according to an exact ſurvey, made in July 1772, 
was 248; of inhabitants 10293 or 4 to a houſe. 
An enumeration, of the people af this town, was. 
made about 3 years ago, at which time r 
amounted yery nearly to 1090. | 
The * 
of population, #3 duration of , lifq, and the marta- 
lity-of the ſeveral feaſons of the y „Ke. in EKAST- 
HAM and ROY ro, two 1 bo places widely 
_ Lifferent from each other, in climate, fituation, and: 
* the upation of their inhabitants. 
The ariſh of BASTHAM lies in Wirral, ane of 
the} undreds into which Cheſhire is divided, and 
is extended along the banks of the river Merſey, a 
few miles diſtant from the Iriſh ſea. The people 
are moſt of them farmers; though 1 ſome : are fiſher- 
men, and Ours - are 9 in the N o 
Leverpoal. 
ROT TON is a ol ſituated ten * caſt 
Ward of Mancheſter, under the great chain of moun- 
tains, which divides Laneafhire and Yorkfhire.. 
The inhabitants are employed chiefly in the cotton 
and linen manufactury; a few of them are farmers ; 
and ſome, I believe, work in the coal Pits, with 


which this country abounds, 


- 


1 am 


* 
— 7 , 
» . N 
* 
, * — 
* — 
— 1 
- 
. 1 
44 — 
o * 


cheſter, and is enriched by a branch of the woollen | 


wing is a comparative view of che fate. 
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the clouds are interce 


the ſame chain of hills, and is not very far diſtant 


mall not preſume to determine, that theſe | 
vations account for the ſuperior healthineſs 4 the 


ta) 


or all the months in the years fingly 
ober is the moſt, and April the leaft faral x5 


7 $514 


the inhabitants of Eaſtham. . Whereas the three 


laſt months of the year appear to be the moſt. 
3 at Roy ton; although a very large quan- 
ity of rain uſually. falls thera, during this feaſe 
For or the wind, at this time, bein peneral} y weſterly, 

d by = high mountains, 
and diſcharge themſelves in 7 and heavy 
mowers. > A fOWNLE V, which is ſituated. under 


from Royton, 42 inches of rain fall, be a medium, 
every year. The quantity of rain, at Mancheſter, 


Which is farther removed from the mountains, is 
about 3 35 inches communibus amt. It has been 


dbſerved, by a very uſefut writer, that the moiſt 
ſeaſons, in Great Britain, and Ireland are more fe- 
markably free, from epidemic diſeaſes, than the 
dry ones; and that ſtorms, the uſual contomitants 


of rain, are attended with more health and lefs 
ſickneſs, than calm weather; probably becauſe they. 


diſſipate the vapours, which, by ſtagnation, right , 
prove an occaſion of various diftetnpers K 
ſer⸗ 


laſt months of the year at Royton; but they 
certainly ſhould remove the prejudice, which is 


too generally entertained, againſt the wetneſs of 
the climate in Lancaſhire, and other weſtern 
counties of England. For the bounties of Provi- 
dence are diſpenſed, with an equal a as well as with 


[/] Rutty's Chronological Hiſtory of Weather. a. ff BY 
2 a liberal 


ben hind» Ad Ig wa wie 
ifland;zenjoy leſs furifhi 
wechave tnilder® winters; to ne I 
wich more refreſhing towers; deln the "0 
conveniences de off 51507 to 19900 204 - 
The Recl Mr. 361. Tow A veth 1 12 | 
clergy man at Mom To a few | | 
perk has, at my requeſt, asd 21 U 9000 
of his people, with a retroſpective view of the 
births and deaths amongſt them during the laſt 
ten years. By this ſurvey, his con tien, in- 
cluding ſervants, conſiſts of 196 hes 190 fe- 
males; 9 families; 60 married perſons; 14 
widowers; 13 widows; 142 under 15 years of 
age; and 64 above 50. The deaths, Goring ten 
years, have been 57, and the births 138. Hence 
tit appears, that, of this ſociety, 1 in 6 has attained 
A the age of 50; that the births are more than 
double the burials; and that only 1 in 68, at a 
medium, dies every year. The laſt circumſtance 
is ſomewhat extraordinary; but to remove all 
doubts, concerning the accuracy of his enumera- 
tion, Mr. BoLTON, with the moſt obliging aſſi- 
duity, has repeated it twice. And he has derived 
his information, not only from the regiſter of his 
| chapel, but alſo from the private records, or de- 
liberate recollection, of every family in his con- 
gregation. The ſituation of Monton appears to 
rather unfavourable to health, from the vicinity 
of a large moſs; but the people are moſt of them 
farmers, and are remarkable for their diligence | 
and ſobriety, The long life, which they enjoy, 


affords a ſtriking. and pleaſing proof of the great 
Vow EXIV. © K advan» 
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to believe, that drunkenneſs is more deftm&ive to 
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4 100 in git 34 | 
neat, Mob. is, 8 2 1 ou ten regilten | 
* en Ry 7 mortalit d- 0 the va, 
rious dilaſes! mo tal to pan the 


ferent 
ages, muſt evidently be of "the mat.” important 


conſequence 0.1 the politician, the en 
| the p 5 AY in their. ſeveral. end 2 ferret to- e | 
lieve the id romo & the | happineſs 9 


I human nature, TIT . £342 B£3 


A writer, of ati el abilities in. politicak 
arithmetic, has — 98 many. arguments, Whien 
give. oo, much cauſe 10 3 Ned, thay, England, 
wh about 70. Years,. has 1 -near; N of Bes. 
ceurate regiſters. of mortality, wich other 
0 teral 1 1 can, with, moſt cextainty,: con- 
firm or confute this opinion, and determine a queſ- 


tion, of the moſt ſtriking Fre ente our w 
exiſtence 1 a natiqn. oy. 5 12 OL 01 1801 


Abe Ace of. anmuifies for wid 3 


petſdns in old age, the. ralue of reverſionary pay: 


ments, and of a ranges on lives, and other im 


portant queſtions in civil ſociety, can only be de- 
termined by faithful regiſters, ſhewing the dura- 
K 2 tion 


6 . 


non of human life, in various Kenatlone of town: 
and country. The ſighteſt ſurvey, of the follow- 
ing Tables, will manifeſty ſhew, how erroneous. 
and unjuft every calculation, relating to this ſub- 
ject, muſt be, drawn from the London bills, ot 
her aps thaße of moſt other: confiderable: Man 
lied to the inhabitants of this city. 
ett er is healthy to an uncommou degree, 
* compared with towns of the ſame fize.. 
Various circumſtanees, which contribute to ren 
der this place ſo remarkably ſalubrious, * 
be pointed out; but Cat 4 be only .ob- 


ſerved, in general, War "this 1 xy effect may, 
with har probabili ity, « a hicfly attributed. 
to the dry nation, kieat bold pute water, and 


eneral temperance of mob 4+ 
i Augot 1972, ihe” that ſeats of 86, 
chaeP's, ie wi e nine” pariſhes into whi ch Chel- 
ter is divided,” and Prey in the eee * 
the city, were numbered with. great 17 = 
in this pariſh were 151 families, a 113 1 bo £8, 0192 
inhabitants, 246. ma es, 3 372 19295 166" mar- 
ried; 41 widows, 21 ers, 400 75 childre 
under 15 y d N * mbar Sep YN 
never Lare -above 1 854 From, this: 
account ' afo--it'-dppe 


41. "War" Ear i 4 Per- 
ſons dwell in each houſe; that the proportions, of; 
| females to males, is as 62 to 41, or nearly as, „ 
to 23 that the widows are. to thi Wag wer nead near] 
26 2 to rz that the nhmber markied 18 little mo more. 
than one quarter of he inhabitants: de une 
e of marrie: mot is abbut one a 
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42 


| yearly ; tht e burke, dating & * * 


127, or 12, yearly. - Hence the rtion. 1585 
annual births to aibaditants 4 is nar _ to. 42 


and barialb early 2s 1 tongg g. During 1% 2, 


only; nine petſons died ini! this pariſh ; ; hence:the 
portion ef deaths | 


in the-largeſt 
dies annually; -andjs that in towns of à mode- 


rate ſize, 24 Leeds 1 in 414; that in Nor- 
thampton and Shrewſbury,” Siber of them leſs 


than Cheſter, 1 in 26 dies 
facts, relating to this parich, are true, beyond 
4 poſſibility 5 doubt; and yet they are 
extraardinary, that one cannot, without 


1 apply 
„ the obſervations which were made 


yearly. Theſe 


farther 


only: : a ſmall proportion of the inhabitants. Hows | 
iarity of air, water, or any other ob 


even n pecul 
vious, citcumſtance, can be 


a 
How "far theſe facts have been accidental, the fol- 


lowings and other eee -ehquiries; wal! diſ- 


cover. 1 1115s 8 © voor 01 2 710 
For the een picveding 2 
| bave been 385: bitths, and 375 Kathe annually! ini 
Cheſter. "The number of deaths this year, ex- 


explafien af gunpowder, is 379; ſo that, pro- 
* the..congluſiens: drown: fror the fol ann 


to the living; this year, 
is leſs. than 1 in 68. Theſe facts moſt appear 
moſt aſtoniſhing to any one, wh: reflects, that 

towns, ſuch as Eondon;' 1 in 202 


0 very 


to the whole town, by ana- 


riſh more healthy than tlie reſt "of the. — 


clading;ithoſe” who: were: killed! by dhe dreadful: 


ms 


A 
Fable, Abe executed with. — and 
Fidelity will not be liable to any” conſiderate | 
errors; fuck errors, by: continuing this se. 


geunt: for a period of years, wilt moſt ere 
be corrected. „lit 5 t ur 


The following hrvarionearevitiedies + mal 


more n de deduced from ſüch u regiſter 
| of mortality. - ASt doe Att : 
From the felling bills, which diſtinguiſh the 
ages at which the inhabitants die; IPD 428 
far as one year's obſervation may be "truſted, 
that, taking the whole town, r ih 31, 1 dies an- 
— This proportion, of deaths to the ning, 
is probably too high, becauſe the births, upon an 
average, exceed the burials; 2 fact, which affords 
another Proof. that the place is uncommonly 
healthy. Other facts ahi eben this ane 
tion: OE | ras 2 10 
Half the inhabitaits; born in London, tie ws 
4 2 years and three quarters ald; in Vienna, 
under 25 in Mancheſter,. under 5; . Norwich, 
under 9; in Northampton, under 10 in Cheſter, 
this year, above half who! vw" were 00. yours 
old. e rich 
Of all the children Wan in this: ly; 1 3t 57 
lives to above 70, and 1 in 153 attains 80 years 
of age; whereas in Northampton, only 701012123 
in: Norwich, 1 in 271 and in Ls ck „ 1 in 4⁰ 
hves till 80. 2118: rene 
Im the Hotel: Dieu, 98 hoſpital in Parts, 
above 1 ln 5 dies, of all that are adtnitted; in St. 
Thomas's and St. Bartholomew's, in London, rin 


1591S | | 135 


ſpecunencof the concluſions, that muy then, wien 


. neſter inficmary, belt i in- 22 


tation. in 1 75 * till 1772: e . 2 in 
25 


Fot Table iv, will, at one . ſhew, 5 in the 
moſt ſatisfaQory x manner, the comparative ſtate of 
health, between this and ſome other towns of dif- 
ferent magnitudes. It is curious to compare, by 
this table, in the. early part of life, the probabi- 
lity that. the inhabitants in Cheſter have, to live 
longer than in Northampton, Norwich, and efpe- 
cially much longer than in London. But when 
they have arrived to 70 years-old, the chance of 
living g: At all the places, is nearly equal. . 

I is a matter of curioſity, to obſerve how winch 
longer women live than men. This fact is well 
eſtabliſhed, by former obſervations on this ſubject, 

andis confirmed by the following regiſter ( Table I.) 
During the laſt year. 12 widowers have died, and 

3 widows; that is above four times the number. 
Ren 80 and go. years old, 2 men and 18 
women have Tied; that is nine times as many. 
Above 90 years old, 4 have died, and all women. 

To ies at what period of life. cach diſeaſe 
is Ml fatal to mankind, is manifeſtly a ſort of 
1 fte 5b the moſt important, both to the patient 
af hyſician; and though an enquiry, of this 
nature, may 420 attended with ö tO di fficul- 
ties, yet the advantage of ſuch information is ſo 

obvious to all, it ſeems wonderful, that no attempt 
has been made, to execute a plan ſo generally. Hee. 
neficial to mankind... 

The Table of diſeaſes (N'. 1.) has been com- 
filed with all polbble ; accuracy. At the —_ 
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his table//will-be/among 
whe ure net able to Yefcribe * their. complaints ; j 


mare rarely 


: — n with pulmonary 
ble accuracy, ſttict injunctions were, given, that 


no diforder, unleſs attended With a. cough, 
| be. called conſumption. 261, and N a 


| ſerve, that between the ages 


8 a JT 
of the our was «printed a a 
and conciſe deſeripti 
in this place. Tue Ney 7. "oy 3 
written certificates, or given ee 
tothe clerks of each paffſtr, df hat 
patkents died. The off Tönt e be: 15 


the Aifeaſes of children, 


and concerning whoſe" diſorders medical ady; ce.is 
ee TR ee of Frogs 
is particularly to be ſulpectec; for when oh infant 


ipfeived with'a fever; or 'almoſt any other diſor- 


det, if there be any diftortion of features, expref; 
ling pain, or any irteg ular motion of the EYES, 
nurſes "always" denotminate, rhe” 'difcaſe, - inward 


tion is Another bert, ata the Eng ith 

are inclined to apply to many diſorders, beſides the 

diſeaſe of the lungs, to which medical people. give 

i that | culiar name, In this Table, particular. 

has | en taken, to diſtinguiſh the weakneſs of 775 

7 dad decay of old age, which are generally 
enſumptions. And 


- 


| ind, with all Ol- 


d Con ſump 


i 


to prevent every error of t] 


S132 


e 


Notwithſtanding this care to fe; b £ as far as, 


prejudice would allow, every? 76 — diſeaſe from 
conſumptions, it is matter o alkoniſhment to ob- 


10 and 530, more. 
people die of conſumptions, than of all other diſ- 
eaſes: a is the period of lif 10 When 


X 


and every enjoyment, both of body and Gs are 
in their moſt. vigorous perfection. It becomes 
therefore an enquiry, of the moſt ſtriking confe- 
quence to ſociety, to diſcover the cauſe, in order 
to prevent the fatality, of a diſeaſe, which makes 
ſuch dreadful havock among mankind. The 
Scrophula has been ſuſpected as the moſt general 
cauſe of conſumptions; but this diſeaſe is leſs 
common in Cheſter than in moſt other places. 
Would the limits of this paper admit of ſuch a 
diſcuſſion, very ſtrong evidence could be produced, 
that the moſt frequent and moſt fatal cauſe of 
conſumptions, in this town and neighbourhood, is 
catching cold, which occaſions a cough, that is 
entirely neglected for many weeks or months, and 
is never ſuppoſed to be een, all it becomes. 
deſperate. 141 

There are no marſhes ſo near this city, as to infect 
the air: hence we have no dyſenterics, and very 
few intermitting or remitting fevers, unleſs a few 
faint irregular paroxyſms may be ſupp oſed to re- 
quire that denomination. This fact may be brought 
in evidence, to ſuppost the obſervation, that marthy 
effluvia are the ſe of thoſe diſeaſes; an opinion 
lately controveited by a very ingenious writer. 
For more thaw; 30 years paſt, the miliary fever 
has been ſuppoleFendemic in this city and neigh- 
bourhood ; but. very. probable evidence has been 
produced, by the'p ſt judicious phyſicians, that 
this eruption is Very parely, or never, critical and 
falutary, but that: generally, or always, fabri- 
cated by cloſe oms, too many bed-cloaths, 
hot medicines AB et. If this be univerſally 

Vol- LXW L true, 
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fever may be entirely baniſhęd from the cata- 


the breath of animals, or by putrefaction, is re- 
ſtored, by vegetables growing in it, to a ſtate fit 
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true; it is much to be wiſhed, th 


at the thillary 
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logue of diſeaſes. It muſt give fingular pleaſure, 
to every benevolent heart, and well-wiſher to this 


| place, to find only one fatal miliary ſever in the 


regiſter of this year. May not this circumſtance, 
with great probability, be attributed to the method, 
lately adopted, of treating fevers, by admitting freſh 
air into fick chambers, and adminiſtering ſuch re- 
gimen and remedies, as are cooling, and check 


: putre faction: = 


Ie is obſervable, (Table III) that the healthieft 


months of this year, were July and Auguſt; and 
_ that the moſt ſickly was 
Autumn and Winter, compared with the Spring 


ovember ; and that 


and Summer quarters, were more fatal, nearly in 
the proportion of three to two. That Summer 
is leſs fatal than Winter, is a fact, confirmed by 
various obſervations, made in different places both 


of town and country. A moſt ingenious philo- 


ſopher, by a train of experiments, planned with 
amazing ſagacity, among a great variety of curi- 
ous and ufeful diſcoveries, has proved, in a very 
ſatisfactory manner, that air, rendered noxious by 


for reſpiration, and the ſupport of animal life. 
Hence is it not probable, that vegetation, pF 
other cauſes, contributes to render Spring an 


Summer ſo remarkably more healthy, than the 
reſt of the year. eee ee, 
The only diſeaſe, that was generally epidemic 
this year, was the chincough, which began about 

1 1 Auguſt, 


— 


0 "7 = WM 
Auguſt, and, * the remainder of 1773, in- 
fected a very 3 proportion of the children f 

| the whole town; about the end of the year, the 
_ diſorder almoſt entirely ceaſed. In Liverpool, 
the chincough became epidemic in May, and de- 
clined in November. From the Table 9 diſeaſes it 
appears, that moſt of the children, who died of 
this diſorder, were under two years of age. Vomits 
of emetic tartar were of ſignal ſervice, during this 
epidemic, in mitigating both the cough and feyer. 


When we refleck, that the weakeſt infants 7 poke : 


up their food without much difficulty or fats 
that nature takes this method ſo frequently 
lieving them, and that emetic tartar, when. dif 
ſolved in water, imparts to it no ſenſible taſte, ſo. 
that there could be no difficulty in giving it, 
6 where is a high degree of probability, that this re-- 
have faved many more lives, if it 
had bus more generally adminiſtered to children, 
in car . 7 16 
are added to the — r PEA the artange- 
ment of a juſtly celebrated profeſſor is adopted, 


| wg 


in order to convey more diſtin& ideas to the fa-- 


0 culty, and to angh 1 of f 1 nature 
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vn. Elefirica dos phi by M 7. Edward 
Nairne, of London, Mathematical In- 


| flrument-maker, made with a Machine of 


his own N. orkmanſhip , @ ae of 


. _ is e 


6 


e Fs I Tas v. and VI. 1 is is a re- 


its apparatus, N Was uſed when electrical ſparks 
were drawn from the conductor, in a poſitive ſtate. 


The glaſs cylinder, of this machine, is 12 inches 


diameter, and the cylindrical part 19 inches long, 
excluſive of the necks; the cuſhion or rubber is 


14 inches long, and 5 inches broad, ſupported by 


two wooden ſprings; which ſprings are fixed on 
two glaſs rods, which lie horizontal under the ey- 


linder, and ſerve to inſulate the cuſhion. The 


conductor to this machine is 5 feet long, and 12 


inches diameter; at the end of it is a ſhort braſs 
rod, with a ball; it is ſupported on two ftands, with 


5 ſolid glaſs rods or pillars. The ball, which is re- 
preſented as receiving the electrical ſpark from 
the conductor, is of braſs, and fixed to the end of 
a braſs tube, which tube is moveable, in a hole in 
the top of the receiving ſtand; from the bottom 
of this 21 a chain paſſe along the floor, till it is 


in 


reſentation of the machine, with 


. 
—_= — —— 
= CAC =_ — SLES 2 — 
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1 ee ih the chait. OM From 1 ek © 
bk the cuſhion, as 8 repreſented in the ore. 
With this machine I have frequently | 2 oe elec- 
. trical ſparks, at the _— of If 13. 4 
: inches, from the prime.” 
1 f indeed the diſtances, to "which he” e fre 
Wd. would commonly firike” Tt would fometimies reach 
1 | - the diſtance” of 1 inches; but this was but - 

| dom. N WES 
Fig Tl. Nee the pt machine, with a 
ſmall braſs conductor, inſtead of the large one, for 
charging the batteries, which batteries are com- 
ſed of four boxes, each containing 16 jars of 12 
inches high and 4; inches diameter, coated. g inches 
high ; ſo that. in the 64 jars, there are yery: nearly 
50 ſquare feet of coated ſurface. The gle& - 

ter ® is raiſed, ſo as to be 4 feet from the. bottoms, 

which reſts on, the jars, to the ball at 8 Lat 
firſt ſet. it on the battery, ſo that the ball, at the 
end of the Index, was about one inch higher than 
the balls or wires of the batter „which 1 Is the ge- 

neral method of uſing it; but I found, on placing 
- it ſo low on theſe batteries, that the inden would 
move but a ve 10 little way, hardly to 1 5*, when the 
battery was full charged; at laſt, * trying a 
great variety of e pan I found, that, placing 
it at the height of 4 feet, the index —_ riſe ta 
1 with the bg quantity of charge , in the 
other caſe, raiſed it only 10 15: diſcharging this 
| 8 battery, through a piece of iron wire (not ſteel) of 
. +2 of an inch diameter, and three feet nine inches 
long, it flew about the room in innumerable red 
bot balls; on examining theſe balls, they were in 


* Vide Phil. Tranſ. Vol. LXII. p- 359- 
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general S ad ſeemed to be ndthing "IR 


charging the battery through the wire. I have made 
a piece of the fame wire, of 3 feet 11 inches long, 
red hot, from end to end, fo that it ſepa 
ſeveral pieces. After this, I took a piece of the fine 
iron wire beforementioned, of ſix inches in r 
and, to the end of it, connected a iron 
wire th of an inch in diameter, an 480 feet long. 
Then, « on diſcharging the battery;-the electrical fire. 
from the inſide paſſed immediate] along the diſ- 
chatging rod to the fine wire, and aſterwards had 
48. feet to paſs, to get-to the outſide coating of the 
battery: I then laid another piece, ſo that the elec- 
rical fire paſſed 48 feet, from the inſide af the bat- 
tery, before it came to the ſmall wire; and again ano- 
other, ſo that the electrical fire paſſed from the in- 


ſide of the battery 24 feet, — it came to the fine 
wire, and had 24 feet afterwards to paſs, before 
tt could get to — outſide coating of the battery 


in each caſe, the 6 inches of the ſmall wire was 


melted into red hot balls; and I could not perceive,. 
that there was the leaſt difference, i in the melting 


of the wire, on its being placed in different parts 
of the circuit. Next, I connected to a piece of 
the ſame fine iron wire, of 6 inches in length, a 
piece of the iron wire Arth of an inch in diame- 
ter, and in one continued piece of 274 feet in 
length. In' this arrangement, when the battery 
was diſcharged, the electrical fire paſſed imme- 
diately from the diſcharging rod to the fine wire, 
and had 274 feet to paſs afterwards, to get to the 
outſide coating; then the fine wire was laid next 
2 outſide coating of the battery, ſo that the; 
Vor. LXIV. M cdllectrical 
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ſcoria. The drawing is a repreſentation l dif- 


rated into 
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Jars. The electrical fire, in paſſing that 274 feet 


ceived a ſmart ſhock, 


throug 


fon; feveral of the grains, or — were laid 


1 


1 62 


5 Gckiticit fire paſſed 274 feet, before it reached: it, 


This experiment Was re tow feveral times, with 


this difference, that every diſchatge of the 
battery I ſhortened the fine wire, till, at laſt, there 


was but half an ineh of It handed: with tho 
274 feet of wire; but even that ſhort piece was 


not made red hot by the diſcharge of the 64 


of wire, though it was one entire piece without 
any joinings, ſeemed to meet with great reſiſ- 


tance, for the exploſion from the battery was not 
1 loud, as when a very 


ſmall electrical bottle is 
diſcharged. Next, I took ſome filver thread, and 
made a circuit, of 40 feet, from the inſide of the 
battery to the outſide; and, at the diſtance of 
about 12 feet from the battery, I held the. ſilver 
thread between my finger and thumb, ſo that the 
electrical fire, paſſing along the thread, paſſed 
between them; on diſcharging the battery, I re- 
particularly in both my 
ancles, though the thread was held three feet and 
a half from the dry floor, on which I ſtood: by 
the electrometer, the battery did not appear to 
be half diſcharged. Then I made a circuit,” of 
40 feet, with iron wire th of an inch in dia- 
meter, and this was held in the ſame manner as 
the filver thread; on diſcharging. the battery 
h the iron wire, there was not the leaſt 
ſhock felt, though the whole of the battery was 
diſcharged, the iron wire of that length conducted 
it ſo perfectly. 

Then I tried the effect of: the battery: on ſome 
latina, which came from Doctor Lewis, of King- 


on 


1 


on a piece: of white wax, ſo as to make a length a 
A half an inch; ibis method being recammens- 
ded hy my ingenious friend Mr. urNLRV, F. R. S. 
who had before uſed it with ſpecelſs. On diſcharging 
the battery through the platina, I found, that. not 
only the ſurface of ſome of the lamigæ, or grains, 
had been in fuſion, but that part of it was me | 
in beautiful white ſpherules, viſible os naked 

| e. Ay 4 — 00 Uns 7241101 W be 

* Nader experiment that] tried, was un 2 duck; 
a chain was faſtened tg its- legs, and holding it 

by the wings, the head was brought up to one of 

the rods of the battery, ſo that the battery was 

difcharged/ through it, from the head to the. feet; 

the conſequence: was, the duck was; thrown into 
violent convulſions, and expired in jtwa,or:three 
minutes. Fhen I took a turkey, and faſfened a 
wire round its neck, and another on its rump in 
ſuch manner, that the- neareſt diſtance. Da agen 
the wires was: along the back bone, thinking the 
charge of the batteries might Pas 5 92 ſpine, 
and that the turkey would be made paralytic; 
but, on diſcharging the battery, the turkey opened 
its bill, and died inftantly. Then I took a cock, 
and faſtened a: wire on his rump, and rd On. 
of the balls, af the diſcharging tod, on the middle = 
of his back, ſo that the charge might not paſs 
near his vital parts ; the battery. being diſcharged, 
the body of the cock was violently agitated, for 
about half a minute, and the head was ed o 
that the bill came againſt its breaſt; the head q 
neck however ſoon recovered, ſo that it moved its 
ack, to all , Wine 
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was ſtruck; but the body was quite motionleſs, for 


About twenty minutes; after that it recovered very 


faſt, and, in about 4 minutes more, was able tb 
Rand, and walk 5 little. After this, I put à wire 


tound its neck, in the ſame manner as on the 


turkey; the effect was exactly the Game; for, on 
diſcharging the battery through it, it died in- 
ſtantly. The wire, that eonducted the electrical 
ſtroke which killed the turkey and r was ruth 

of an inch in diameter. 
The next experiment 1 tried was on Ghia 
plants. I diſcharged the battery through a branch 
of a balſam, and examined it very attentively im- 

after it was firuck, but could not per- 
ceive, that there was the leaſt alteration in the 
branch, till about ten or fifteen minutes after; and 
then the upper part of the branch began to droop 
its head, and continued drooping it, till it hung 
quite ſtrait down, and in two or three days = 
tirely withered, though the other part of the lant 
was very vigorous, and did not appear to 
the leaſt affected; this experiment I repeated, los 
veral times, on ſeveral balſams, and always found 
the fame appearances. I next tried the effect of 
the battery on a privet tree: what led me to try 
it, was the appearance, that J had often obſerved in 
trees, more particularly this ſummer, that ſome 
of their branches were deprived of all their leaves, 
while the reſt of the tree was in a very flouriſh= 
ing ſtate, and that many trees had loſt all their 
leaves before: the ufual time; it ſtruck me, that 
this might poffibly be cauſed by. lightning; E 
therefore reſolved to to try, rr. I could pro- 
3 duce 


; 


duce a fimilar appearance; accordingly I diſcharged 1 
the battery through a branch of the privet tree, 1 
without the leaſt apparent injury to the branch, at mM 
that time; but after three weeks, or thereabouts, 
the leaves of that branch, as far as the electrical fire 
had paſſed, began to wither and drop off, fo that, 
about a month after it was ſtruck, it had juft 
the appearance of the branches of the trees before- 
mentioned; and the reſt of the tree was in a 
flouriſhing ſtate, and did not appear to be the leaſt 
hurt. The index of the electrometer, in all the 
beforementioned experiments, was raiſed to 60), * 
September 14, 1773, the following experiments 
were made, in the preſence of Mr. BAN Rs, and ſe- 
veral other members of the RoYAL $0CIETY, upon 
the undermentioned plants, which Mr. BAxRs 
procured to be brought in pots, in a healthy, and 
moſt of them in a flowering ſtate; theſe were 
a female balſam, a marvel of Peru, a cardinal 
flower, an African geranium, a laurel, and a myrtle. 
Theſe plants were ſo diſpoſed, that a part only, 
of each, lay within the electric circuit; which 
part was carefully diſtinguiſhed, by a piece of 
thread tied juſt beiow it. The electrometer being 
raiſed to 60, the battery was diſcharged, and 
the effect was, that, in proportion as theſe 
vegetables were herbaceous and ſucculent, the 
ſooner the parts of them, through which the 
ſhock paſſed, were obſerved to decay. Thus the 
main ſtem of the balſam, though, before the 
ſtroke, perfectly ere, drooped in a few minutes, 
and was quite dead the next morning; notwith- 
ſtanding that the other ſtems of the ſame plant, 
which were not within the circuit, _— 
| OwWer; 


161. 


flower; and as a proof that the; injury was local | 
and partial, the plant, is yet alive, r 42 
- The marvel of Peru ade ſuch 
of them as weile ſtruck, were dead the next 
though the other parts ſtill continue alive. fly 

The cardinal flower, much leſs ſucculent than 
any of the former, ſeemed for ſome days to have 
loffered in its flowers only, which withered the 
next day after the ſtroke, though the flowers of 
the ather ſtems, and which were not ſtruck, went . 
through their uſual courſe : in a few days however 
the leaves changed their colour, as well as the fter 

and died; after which, the ſtem became perfectly 
dry de other fene did note ſuffer in the leaſt. 

It was a' fortnight” after the ſtroke, befdte the 
branch of the laurel, through which: the electri- 

city was directed, gave any indication of its being 
injured; ſoon after, however, the leaves changed 
their colour, dropped off, and the branch ee; 
the reſt of this ſhrub is in perfect health. 
For near a month the whole meide Candhseel 
without any ſeeming injury, fince which time ſe- 
veral of the ſprigs near its top have died; and 
though it was ſo long before the injury received 
declared itſelf, yet the miſchief to this myrtle 
was more extenſive, than it was to any other r of 
the vegetables expoſed to theſe trials. 

Dr. wATSON, who. has very long been con- 
verſant in electrical enquiries, was preſent at theſo 
experiments; he took the plants abovementioned 
under his care, and uſed his beſt endeavours: for 
their preſervation, in order to obſerve, with the 


greater exactneſs, the progreſs of the anne, 
3 firokes, - 


41 
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From theſe experiments we find, that electricity. 
accumulated to a certain de ree, puts an end to 
vegetable as well as animal Ve 
After having recited. theſe « experiments, I would 
beg leave to mention a caution, which may be of — 
ſervice to future cleAricians. who may uſe e large — "ol 
batteries. 
It is, never to a ther batteries, if. it is 
Ss through a ready conductor, without the charge 
/ paſſes at leaſt = feet from the infide of the bat- 
tery to the outſide; by. making uſe of this pre- 
caution, which I LET from experience, I have 
FOG ged the beforementioned battery near one -- 
. — times, and have never, ſince ! have uſed 
that precaution, broke a ſingle jar by the electrical 
diſcharge, before which I was continually break- 
ing them, by diſcharging the battery in, the 
common method. There is another experiment, 
which I would wiſh to mention, as it probably 
may give ſome light in reſpect to balls, or points, 
for conductors, for buildings or ſhips:. the appara- 
tus and manner of trying the experiment, is as 
follows; in fig. 3. A repreſents the end of the 
large conductor of the electrical machine; B 2 
braſs ball ſcrewed into the end of it, of one inch 
and nine tenths diameter; C a ſmall conductor, 
which was 5 feet 11 inches long, and one inch and 
1 four tenths diameter; it was made ot wood, covered 
with tin-foil, and was inſulated, by being ſupported 
on a ſtand, the part D of which was of ſolid glaſs. 
The ball E, at the end of this conductor, was three 
inches diameter, and the ball F one inch and nine 
tenths diameter; under this ball, F, was a ſtand, G, 
made of wood covered with tia- foil, which had a 
nN moveable 


” * = 
. 


[TH 


Sorczbi part, H. which m 


or lower. 
ſcrewed either a pointed wire, or a wire with a 


ight be raiſed higher 


ball. *th of an inch diameter, and from the bottom 


of this ſtand a chain paſſed along the floor, till it 


was connected with the chain, which hung from 


the cuſhion; then 1 laced the conductor . ſo 


that the ball E was four inches diſtance from the 
dall B, and having ſcrewed into the top of the : 
moveable part, H, of the ſtand, G, a pointed wire, 


I moved it till the point was directly under the 
| ball F, at the diſtance of 3 or 4 inches; and, on 


exciting the electrical machine, the fire paſſed from 
1 ball B, to the ball E, and, almoſt at the ſame 


inſtant, ſtruck on the point from the ball F. 1 
increaſed the diſtance ſlowly between the point 


and the ball, F, till J found the utmoſt diſtance, to 


which it would ſtrike to the point, which was fix 


inches; I continued to move the point to nine 


inches diſtance or more; it then was luminous, 


and the fire continued to ſtrike, from the ball B. 
to the ball E, which ſhewed that the point car- 


ried off all the electrical fire from the conductor, 


B to E. Then I removed the point, every thing 


a wire with a ball of *th of an inch diameter, at 
the top of it, at the diſtance of 3 or 4 inches, 


directly vader the ball F, in the ſame manner as 


the point; then, on encreafing this diſtance flowly, 
the electrical fire was found to ſtrike to the ball 
at nine inches, which is half as far again as to the 
point, and with this remarkable difference, that 
25 quantity of fire was much greater, and the ex- 

plwGKkoſion 


On the top of this moveable part was 


C, otherwiſe it would not continue to ſtrike from 


elſe remaining as before, and, in its ſtead, placed, 


mw: 


9 


15 Ln 
ploſion much ſtronger and louder, at its ſtriking 
the ball, than at its ſtriking the point. 4 
It may here be obſerved, that a point cannot 
poſſibly be placed in circumſtances more unfa- 
vourable,"chih theſe, 60, its operation" 45 a pen: 
the body of electric fluid. falling upon it almoſt 
inſtantaneouſly, with the ſtroke from B to E, ſo 
that it had ſcarce any meaſurable time, wherein to 
act, as a point, in diminiſhing the quantity, before 
the whole fell upon it as upon a conductor. In 
the uſe of points to receive; and conduct lightning, 
they generally act on the electrical atmoſphere of 
a cloud, while the cloud is yet at a diſtance, di- 
miniſhing gradually that atmoſphere, before the 
cloud approaches near enough to give the ſtroke, 
and thus diminiſhing the ſtroke,” if not quite 
preventing it. If the ſmall conductor, C, is 
placed ſo as to be in contact with the large con- 
ductor, A, inſtead of being four inches diſtant, as 
before, the electrical fire will not ſtrike to the 
point at any diſtance whatever; but the point will 
carry off filently all the electrical fire from the 
conductors, as faſt as the cylinder ſupplies 8 | 
2e Or ten. 


inches or more... 3-560 ik. 
I am afraid I ſhall have tired you with this 
minute detail ; but I have been thus particular, 
that any Gentlemen may ſatisfy themſelves of the 
truth of theſe experiments. 2. Caoksr at 
Io this machine there was another large con- 
ductor, 12 inches diameter, and five feet long, which 
being applied with its points to the back of the 
cuſhion, the machine was either negative or poſi- 
tive, only by hanging a chain on either conductor. 
Vor. LXIV. N VIII. Os 
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nel Des N TAVING Soy Wea my — 
1 ments on different kings of air 
conßderabhj nber, in ſeueral veſpects, than I: 
had done, when: I apr ladb- kn > of 
them to the Royab Tame nd-being urage 
by the 3 dic: Rh ; Fins: 
been pleaſed: to take of thera, I ſhall. continue y 
communications on this. ſubject g. but,” withous” | 
for. the reſalb oA Variety af proceſſta, - 
— have now going on, or of- ther enperi- 
ments, which, I propoſe to make; Þ: hull, from 
time to. time, communicate fuch detached'articlus, 
as I ſhall: have. given. the moſt attention to, and 
with reſpect to which, I. ſhalb haue been the moſt 
ſucceſsful in my inquiries. 
Since the publica of. my papers, Pbave * 
two treatiſes, written by Dr. ALEXANDER), af Edin- 
be and n ene; with nn. 
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of ——— inquiry, whith they diſcover. They 
| to ine to conthin many new; curious, am 
valuable obſervationsq but one of tht cohchafont, 
whith he draws from his expefiments; T am mi. 
tied, from my own obſervations; is ill founded, and 
from the nature of at, muſt be d 
his maintaining, that there is noilling to be 28. 
prehended from the 3 of * 
marſhes. 

I was partioutlacly ſurprized, to 2 cot With ſach 
n opinion as this, in a book inſcribed te yourlelf, 
— dived fo clearly explained the great — 
df fuck a fituation; in your excellent trtatiſe on 

the diſeaſes of the army. On this account; I have 
thought it not improper, to addreis to you the fol- 
lowing | obſervations and e ts; Wich I 
think Clearly demonſtrate the fallaey of Dr. 
__AVEXANDER'S „ indiſputably  eftabliſh 
your doctiime, and indocd juftify the approhonfeus 55 
of all manhind in this caſe. 0 
I thai it probable enongh, that putrid matter, 
as Dr. ALEXANDER has endeavoured to | proves: will 
preſerve ether fubftances from wir; be- 
cauſe, being already faturated with the putrid 
efffuvium, they cannot teadely take auy more; but 
Dr. ALEXANDER was not aware, that — load- 
ed with patrid efftuviam is exccedmgly notious 
hen taken into the lungs. I have lately, however, 
had aw opportunity of fully aſcertaining how very 
noxious ſuch air is. 
Happening to uſe at Calne, 2 much larger trough | 
of water, for the purpoſe of my experiments, than 
I had done at Leeds, and not having freſh: * 

N 2 0 


4 1 : 
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10 ——— as I had; there, IE 


eh iſſued 1 


in it; and, after three or four minutes, it was in 


L 92 1 


change it, till it turned black, and became . 
fenſive, but by no means to ſuch a ree, as to 
deter me from making uſe of it. In this ſtate of 


the water, I obſerved bubbles of air to riſe from. 


it, and eſpecially in one place, to which ſome 
ſhelves; that I had in it, directed them; and having 
ſet an inverted glaſs veſſel to catch them, i in a few 
days I collected a conſiderable quantity of this air, 
taneoufly from the putrid water; 
and, putting nitrous air to it, I found that no 
change of colour or diminution enſued, ſo that 
it muſt have been, in the higheſt degree, NOXIOUS. 


I repeated the ſame experiment ſeveral times after- 
wards, and always with the ſame reſult. | 


Aﬀeer this, 1 had the curioſity to» try how 
wholeſome air would be affected by agitation 'in 


this water; when, to my real ſurpriſe, I found, that 


after one minute only, a candle would not burn 


the ſame ſtate with the air, which. had: iſſued ſpon- 


_ taneouſly from the ſame water. 


I alſo found, that common air, cad in in a glaſs 
veſſel, in contact only with this water, and with- 


out any agitation, would not admit a candle to 


burn in it after two days. 
Theſe facts certainly * WI TOY that air which. 
either ariſes from ſtagnant and putrid water, or 


which has been for ſome time in contact with it, 
muſt be very unfit for reſpiration; and yet Dr. 


ALEXANDER'S opinion is rendered ſo plauſible by 
his experiments, that it is very poſſible that many 


perſons may be rendered en and thoughtleſs 


3 


of 


VV 
of danger, in a ſituation in which they muſt rie- 
ceſſarily breathe it. On this account, I have 
thought it right to make this communication as 
early as I conveniently could; and as Dr. Al E- 
AN DER appears to be an ingenuous and benevolent 
man, I doubt not but he will thank me for it. 
That air iſſuing from water, or rather from the 
foft earth, or mud, at the bottom of pits con- 
taining water, is not always unwholeſome, I have 
alſo had an opportunity of aſcertaining. Taking 
a walk, about two years ago, in the neighbour- 
hood of Wakefield, in Yorkſhire, I obſerved 
bubbles of air to ariſe, in remarkably great plenty, 
from a ſmall pool of water, which, upon in- 
quiry, I was informed had been the place, where 
| ſome perſons had been boring the ground, in order 
to find coal. Fheſe bubbles of air having ex- 
cited my curioſity, I preſently returned, with a 
baſon, and other veſſels proper for my purpoſe, 
and having ſtirred the mud with a long ſtick, I 
ſoon got about a pint of this air; and, examining it, 
found it to be good common. air; at leaſt a candle 
burned in it very well. I had not then diſcovered 
the method of aſcertaining the goodneſs of com- 
mon air, by a mixture of nitrous air. Previous to 
the trial, I had ſuſpected that this air would have 


been found to be inflammable. 


I ſhall conclude this letter with obſerving, that 
I have found a remarkable difference in different 
kinds of water, with reſpect to their effect on 
common air agitated in them, and which IL am 
not yet able to account for. If J agitate eommdn 
air in the water of a deep well, near my houſe in 
| Calnc, 
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. on io et oo rr a, 


the water of a ſpring-well near che hoaſe, I muſt 


well water above-mentioned, I was 
cluding, contrary to what 1 have afſerted in my 
printed 


Collected a conſiderable quantity of air, which had 


been rareſied about four hundred times, by an en- 


collent pump made for me by Mr. sMBaTON, I Wer 
ways found, that when 1 filled my receivers with 


gradually as to occafion as lizthe agitation as poſſible, 


London, 3 Dee. 1733. 


Tae} 
Caltte, which is hard, dat clear and ſweet, a candle 
will not burn init after thtee minutes. The ſame is 


the caſe with che rain watery, which I get from 


the roof of my houſe. But in diftilied water, or 


agitate the air about ao minutes, 'before it will be 


ſo much injared. It may be worth while, to make 


farther experiments, with 2 to this 1 
of water. 


In conſequence of uſing the rain water, and the . 
near con- 


papers, that eenmon air ſuffers a decom 
great rarefact ion. For when I had 


poſition by 


the water above-mentioned, th 


ough I did it fo 


a candle would not burn in the air that remained 
in them. But when I uſed diſtilled water, or freſh 
tpring water, I undeceived myſelf. 


I think myſelf honoured by the attention, which, 


from the firſt, you have given to my experiments, 
and am, with the greatest , N 


Dear Sir, . 
Four moſt obliged. 5 
humble Servant, 


1 PRIEST LE v. 
„„ 


= ; 
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POSTSCRIPT. 

bolpraperf ng. my 5 that fo clear 
an e Mr. $MEATON'S 

old have been befbre the public” ſo 


I canuet. 
and intelli 
air pump, 
long, as ever ſinco the publication of the forty 
ſeventh volume of the Philoſophical Tranſac- 
tions, and yet that none of our philoſophical in- 
ſtrument makers ſhould attempt the conſtruction. 
The ſuperiority of this pump, to any that are made 
upon the common plan, is, indent, prodigious. 
Few of them will: rare more than 100 times, 
and, in a general way, not more than 60 or 70 
timgs whereas this ĩuſtrument muſt be in a paar 
ſtate indeed; if it do net rarefy 200 or 300 timas; 
and when it ie ia good oder, it will go as far as 
1000 times, and | ſometimes even much. farthen 
than that; beſides, this inſtrument is worked with 
mueh more eaſe, than a common air-pump, and 
either exhauſts or | condenſes at pleaſure: lm ſhort, 
to a perion-engaged 1 in philoſophical purſuits, this 
inſttument is an invaluable ccquifhtion. I fhalk- 
have oogaſlon: to-recite ſome experiments, which: 
could not haue made, and whioh; indeed; Fſhould: 
hardly have dared to attempty if I had not been 
poſſefſbd of ſueh an air-pump as this. It is much. 
to be wiſhed, that ſome perſon of ſpirit in: the 
trade would attempt the conſtructiou of an in- 
ſtrument, which would do great credit to himſelf, 
as well as be of eminent r * iber, 15 
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I X. F arther. Proofs. of 1 I Aſolubrity 7 


mary Situations, In a Letter from the 
Rev: Dr. Price zo the Rev. Dr. Horlley. 


+ ; 4 * 
0 : F 3 
; * 
DEAR SIR, 


N. PRIESTLEY's - papa: on the 


1774+ noxious effects of ſtagnant waters, 


read laſt T hurſday to the Royal Society, brought 
to my remembrance a table, exhibiting the rate 


of mortality in a pariſh ſituated among marſhes, . 
which I had ſeen in Mr. MurET's Obſervations, - 


orange” in the Memoirs of the Oeconomical So- 


ciety at Bern, for 1766. I have ſince reviewed 


this table, and found that it affords a full confir- 


mation of Dr. PRIESTLEY's aſſertions. This pariſh 
is a part of the diſtrict of Vaud, belonging to the 


canton of Bern, in Switzerland; and contains 
169 families, and 696 inhabitants. Mr. MuRET's 


table, of the rate of mortality in it, is formed from 


2 regiſter of the ages, at which all died in it for 15 


years. With this table he has alſo given tables, 


from like regiſters, of the rates of mortality in 


ſeven ſmall towns; in 36 country pariſhes and 
villages; in 16 pariſhes ſituated in the Alps; in 
12 corn paciihes, and in 18 vintage pariſhes.— 


From comparing - theſe tables, it appears, that 
IC the 


. 


he probabilties of Hife are hi; 
mill tts of the "province, and loweſt in the 
marſhy pariſh juſt mentibid. Thie difference is 
indeed remarkable, as Will ap ir froth the follow- 
ing particulars. One half; of all born in the moun- 
tains, live to the age of 47. In the 'marſhy' pariſh, 
one half live only to the age of 25. In he hills 
one in 20, of all that are born, Iive to 80. In the 
marſhy pariſh, only one in 52 reaches.” this 48K. 
In the hills, a perſon aged 40 has a chance, bf Bo ] 
to 1, for living a year. In the marſhy patith, his 
chance for living a year is not 30 to 1.—In the 
hills, perſons aged 20, 30, and $o, have an even 
chance for living 41, 3+ and 25 years reſpec- 
tively. In the 5 pa perfons, at theſe” ages, 
have. an even chance of living only 305 23, and 
15 years.—In ſhort, it appears, that, though the 
probabilities of life, in all this country except this 
one pariſh, are much higher than in London; 
yet — aſter 30, they arẽ much lower. Before . 
the age of 30, they are indeed higher in this 
pariſh ; the reaſon of which muſt de, that the 
London air and cuſtoms are L noxious 


to children n. 

1 am ſenſible, that obfervetions; for only 15 years 
in one ſmall pariſh, do not afford as deciſive ft 
ample an n in the preſent caſe, as "there 
is reaſon to with for; and that, therefore, the per- 
fe& exactneſs, of the particulars I have recited, 
cannot be depended on.— They are, however, ſuf- 


* In London, one half of all that are born, die under 3 
years of age. But this is not peculiar to London. Tn Berlin 
the ſame proportion dies under three ; ; and at Vienna under two. 
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Wange they are derived is the 


Lead to very wrong this 
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ö > Ito 5 you. he — 1 


Eh x every, 


oecaſioned 1 — 
influence different alrs and different — have - 

en the duration of life. Pw ingenious phyſicians, . 
Dr. PERelyxAn a Ma.: cheſter, and Dr RATOARK TA 
at Cheſter, have 


y, with woch zeal, promoted 
be 25 this. kinds and a great: deal 2 uſeſul 
information ma) be ö — mn accurate. * 
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8 2 Paper, 5 Za 2 
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1 tivatedall over Hindoſtan,, The 
8 are. * 3 in July, before che rains begin 
iner ſhould be on near to one another 

the ſtem riſe higher, more erofls with 

branches, and to eucreaſe the pr aduce. ? It Dower 

in October, and is taken up in 8 

The black ladies uſe 755 1 reduced to pom 

de and mixed with oil, for their hairs upon a fup+ 

ion, that this compoſition will make their 
hair grow to a great length, Which they are verx 

fond off. 5 

From the bark are made all kinds of rope, packs 

ing cloths, nets, &c. and from theſe, when old, 


moſt of the paper, in this « country; is Prepared 3 for 


4 This Plant is deſcribed by Linozus, under the name of 
Crotalaria juncea, vid. Spec. Plant, 1004. A figure of it is given 
by Ehret in Trews Plant. Select. t. 47. and another in the Hort. 


tad, * 47. t. 26. 8 gures-arc good. 
Dante 2 


» [0 maka 
fewer 


theſe 


3 Keel! 
theſe purpoſes, the freſh plant is ſteeped four days 
m water, afterwards ariel, and treated as the can- 


nabis for hemp, to which it is fo foe when 


| 


repared, that Europeans generally pole. it + of 
E produce of the fate N pe \ . 
Ns the — dedüg — es, and 


„ate few. in preſent uſe, this plant may per- 
pos cultivated with advantage, in ſome of. the 
Britiſh Weſt India ſettlements, and in other coun- 
tries deſtitute of hemp add flax; It is not im- 
probable, that it may be raiſed in the warmer 
climates of Europe, as it ripens here in winter. 
I cannot ſay, what ſoils it may refuſe; where I 
have ſeen it, in the greateſt plenty and perfection, 
"has generally been upon an earth coinpoſed of 
clay, calcareous grit, and fand. 

There are other vegetable fubſiances! uſed here 
for the purpoſe of rope making; one of them is a 
ſpecies of the hibiſcus, a deſcription of which I 
propoſe for the ſubject of another paper: I can 
ſcarce doubt, but that it is only for want of ex- 
periments, we have not a greater number of vege- 
tables rendered uſeful in this manner. The clafs 
 Monadelphia, of nn Jr fait den 
of this Kind. 


The Hindoſtan ities of manu baus Paper, 


The manufacturer: n old ropes, eloths, 
and nets, made from the ſun plant, and cuts them 
into ſmall pieces, macerates them in water, for a 
few days, generally five, waſhes them. in the river 
in a te; and throws * into a jar of water 


; lodged 


922 
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edged b in the Sphd; the water 18 ſtrongly | im- 
pregnated with a lixivium of ſedgi mutti“ fix parts 
and quick lime ſeven parts. After remaining in this 
ſtate eight or ten days, they. are again waſhed, and 
while wet, broken into fibres, by the ſtamping lever, 
Fig. 1. {Tas. VII. ] and then expoſed to the ſun, 
upon a clean terraſs, built for this purp oſe; after 
which, they are again ſteeped, in a freſh lixivium, 
as before. When they have undergone three opera- 
tions of "this kind, they are. fit tor making coarſe 
| brown paper; after ſeven or eight operations, 


they are prepared for making Papers of a tolerable 
| whiteneſs, 
The rags, thus prepared, are ak with water 


in the ciſtern, Fi ig..2, at the edge of which the 
operator ſits, and removin the tick, he extends 
the ſcreen, Fig. 3. upon the frame, Fig. 4. with 


which he agitates the water in the ciſtern, until it 


appears of a milky whiteneſs, by the floating 
particles of the rags; he then dips the frame and 


fereen, in a perpendicular manner, and raiſes. them 
gently, in a horizontal poſition, to the ſurface of 


the water, where he gives the frame a gentle 


motion, from ſide to ſide, ot from end to end, to 
make the particles of the rags fall in an equal layer 


upon the ſcreen, and then he lifts them out of the 


water, and reſts them for the ſpace of a minute 
upon the ſtick 3» in Fig. 3. After repeating the 


dip once more iii. the ame manner, the new ſhect 


* Sedgi Mutti is an earth, containing large portion of foſſil 
alkali, The vertpoy of the antients. It. is found in great plenty 
in this country, and univerſally 5 5 in waſhing, bleaching, 
ſoap- making, and for various other purpoſes. 
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BB, of the ſcreen, he rolls inwards, for about an 
inch, the upper part of the ſcreen and ſheet, by 

- which: means, fo much of the ſheet will be-ſepa- 

rated from the ſereen ; the ſereen is then inverted, 

and the already ſeparated end. of the paper is laid 
r rene enn 
upon the mat, in Fig. 5, and the ſcreen is gently 

. faifed from the paper.—In this manner he forms 

1 ſheet after ſheet, until he has made 259, his day's 

taſk, laying them all upon the firſt ſheet, in a re- 

. gular manner; then he covers the whole with a 

- coarſe cloth of the ſun- plant, equal in ſize with 

the paper; above this he lays a thickplank, ſome- 
what larger than the paper. This, by its weight, 

preſſes out the water from the wet ſheets; to aſſiſt 
which, the operator fits upon it for ſome time. 

Then the heap is ſet to one fide until morning, 
when the ſheets are taken up, one by one, and 

:fpread with the bruſh, Fig. 6, upon the clean 
plaſtered walls of the houſe ; as they dry, they 
readily peel off, and are ſpread upon a clean mat 
or cloth, and with a piece of blanket, dipped in 
thin rice paſte water, rubbed all over, 40 mme 
diately hung up, to dry, upon ſtrings run acroſs the 
houſe for this purpoſe. When ſufficiently dried, 

they are cut into a quadrangular form, according 

to a ſtandard ſheet, which ſerves as a guide to the 
knife, Fig. 7. From this operation, they are 
carried to another perſon, who rubs every ſheet 
tmooth with a globular piece of moorſtone gra- 
nite, which he holds in both hands. Then he 
tolds the ſheets for ſale. The finer paper is poliſh- 
ed a ſecond time. All the cuttings, and damaged 
oe ee, 


aper ts formed; then, taking off the entenlory =. 


Tes T | 


meets, are copies to. Four in water, and reno - 5 
a above.” * 


Bananen fed i in making the paper. Tas. VII. 


Fig 11k” a Aftimpitig lever, ten fest long, ; 
and ſeven inches fovared: timber. | 

b; Two pieces of wood, fixed. in the door, to N 
r the axis of the lever. 

c. This. end of the lever is preſſed down by the 
feet of two men. 

d. Is a ſtick; fufpended. from the roof of the 
houſe, to. which are faſtened four ropes which 
ſupport the atms of the workmen...” 

| ex The head of the. ſtampes four feet Tong, and i 
four inches ſquared. timber, bound and ſhod : 
at the point with iron. 

A perpendicular ſeftion of a tetrafſed ciſtern, 
dug in the ene ee, about 4 0r 5 feet 
ſquare. 
gg. A ſquare gone, in the bottom of the eiſtern, 

excavated in the middle, to receive the head 
of the ſtamper, by which the rags are beat to 
pieces. . A perſon is ſtationed in the ciſtern,.. 
to ſupply the tamper with rags... 
Fig. 2d. 1. 1. A terraſſed ciſtern, dug in the. 
floor, 4 or 5 feet ſquare, Having two 1 
eminences, 


2. 2. at the edge, to ſupport the ſtick 
3. occaſionally. 


4. A jar, Jodped; in the floor, to hold in readineſs 
the r rags. 


* — 


— y— Iu 


Fig... 
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Fi 1g. 3d. Is pſy in the manner of ihe Chineſe 
bamboo window-ſcreens. The tranſverſe lines 
are fine ruſh, or a graſs, neatly bound with - 
{ , horſe hairs, | which. makes the longitudinal 
e 
AA. Two Ricks, to which the ſcreen is faſten- 
cd, and extended by the two ſticks, _ 


—_ BB. occafionally, . 
| = N Fig. 4th. A form of wood, with ſeven ANY to 
= | ſupport the ſcreen, Fig. zd. The bars are ſo 


p 


1 fixed, as that their acute edges only touch the 
| | ſcreen, that there may be no obſtruction to 
the paſſage of water through the ſcreen. 
= : Fig. 5th. 43. Is a terraſs, 4 or 5 feet ſquare, in- 
1 dFlined a few inches, that water may readily 
| 8 run from it. SEL 
35. A mat or board laid upon the terraſs. \ 
e. The. new formed ſheet c. paper laid upon the 
mat. N - 
© Fig. 6th. A flat hair bruſh for "ſpreading the 
wet paper upon the walls of the houſe. _ 
F. ig. 7th. The double edged knife with which 
1 paper 15 cut. into a 1 form. 
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Redde De: 5] - Have lately put in pesckice a tndthid 
Lok improving the crof wires, that ae 

invde uit d is Mrvnotiicat tele 

Phaſed me ſo much, that Ppr 

give you an account of it, 


STIR, 


ropole, 1 in chis letter, to 
knowing thiat you are 


ot this nature. 


It has been hitherto: a defideratum to Grow M- 
ver wire fine enough for aſtronomĩ 


need not mention the inconveniences; attending 
our being limited in this particular, as they will, 


proceed to'deſcribe the means, I have fallen upob, 


extremely ſimple, and confiſts in nothing but in 
Hattening, the fineſt wires, which are now drawn. 


"WR is marked 500 to the inch. Having pre- 
Vot. LX V. P pared 


* 
1 | 
— 
4 
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eller to the the Alen 


copes; which has 


always warmly intereſted | in ache ſucceſs of any thing 


| uſes. I 


of their own accord, occur to you. I therefore 


of obviating the difficulty. This, in practiee, is 


1 have made the experiment, upon filver Wire, 
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Ned a ſmall block of ſteel, the face of which 


was made very flat and ſmooth, a number of the 
wires were ſtretched acroſs it, at conſiderable inter- 
yals, by having their ends faſtened, by pitch, at 
"yok fide of the block. This done, I took anather 
ock of: ſtee I, of the fame ſize, the face of which 
ad been LAI likewiſe flat, and the top of it 
rounded, the better to determine the ſtroke of the 
hammer; z upon applying this, over the wires lying 
upon the firſt block, which was firmly fixed in a 
vice, and giving a ſmart ſtroke with a hammer of 
about five pound weight, I found all of them flat- 
tened in a very even manner. . 
That 1 might have no difficulty of fitting 
we. wires, fo flattened, into the teleſcope, I pur- 
poſely made the face of the ſteel blocks a ſmall 
matter narrower, than the width of the braſs 
ring, in our tranſit inſtrument, upon which the 
croſs wires are fixed. By this means the wires 
retained their roundneſs at both ends, and ſo were 


 eafily fixed acroſs the ring, by the ſcrew-pins, 


when their fine edges regarded the eye. By means 
alſo of a ſimple contrivance, Which will readily 
occur in practice, I made the horizontal wire to 
go acroſs the others, ſo as juſt to touch them. 
This horizontal wire was a round one, of 500 to 
the inch, which I purpoſely uſed along with the 
others, that I might form ſome judgment of the 
effects of —— ones, when viewed along with 
it in the field. I accordingly found a very ſtriking 
_ diminution of the viſible ſubtenſe of theſe wires, 

when compared with the round one; and this ſo 
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conſiderable, as I am perſuaded could not be ob- 
tained with round wires, unleſs they — be 
drawn to two or three thouſand to the inch. 
From what I in the exp 
flattening the wires, I do not ſee but t 
di iminution, if it Were requiſite, might bee 
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mitant. Diſcbs 


. 5 concb * 
Urine of. ie ame Paſſage : In 4 Let. 
ter to e * Mr.. S. F. 
binnen. 


* 


Redd, Dec. 23, Have taken the liberty of aldreffing 


1 0 this letter to you, becauſe, from 


your Braten as Secretary to the Royal Society, 
and the reputation, you have acquired, in the lite- 
rary world, I have no doubt of your being very 
ready to receive it favourably. 


If you think it 
ſufficiently intereſting, you will be pleaſed to com- 


municate it to the Royal Society; but if you 
think, that it has neither enough of novelty, or 


utility, to merit a place in their Tranſactions, 1 
beg the favour of you, to let it reſt with you. 
 ELEANOR PILCHER, the ſubject of it, is about 
52 years of age, and lives at Littlebourn in Kent. 


About twenty-five years ago ſhe firſt began to 


complain of pain in her back, of a difficulty in 
making water, and of other nephritic ſymptoms, 
which gradually increaſed. Soon after this ſhe 
began to void gravel with her urine, and to paſs 
ſeveral. very ſmall ſtones; and theſe ſymptoms 


es. = * 


continued to return very Frequently, and with 
much 


| 22 

pearance pat ts — 
aints, A ng came 

995 in the left 2 Ar which, after having 
very painful for a conſiderable — 4 
wouhd, which very ſoon became 


been 


rated. This 
lous, bas continued open ever fince, and has _—_ b 


_ lagtly afforded an ichorous diſcharge. It was not 

till December 1772» fteen ye K 
ance of the tumour, that this diſcharge began to 
* and that wound, from bein F 
eaſy, became panty and inflamed. Dating all this 
time the nephritic ſymptoms had continued to 


ars from the appear - . 


2? 


— withous ap a variation, the urine; had con- 


mall He had bad gel 


gravelly ſediment, and ſeveral 2 
e 


narius; but theſe concretions were now about to 


take a different courſe} , The pain in the back, 
which had commonly affected the left fide, be- 


came much more intenſe than uſual, but was not 


attended by any of the other ſymptoms, Which had 
been the . forerunners of a fit of the gravel. 
The diſcharge, from the wound, was ſuddenly _ 


miniſhed,, and the pain and 1 exceed 


ingly increaſed, though, the urine continued to 


pats in healthy quantity, and without difficulty. 
The complaints continued, during eight days, 


culty, from the. wound. Since that time.no gravel 
has been voided with the urine, though no urine 


ever paſſes through the wound; and fix other 
paroxyims, like that I have deſcribed, have taken 


place, 1 in which the ſame 1ymptums have occurred, 


— 6 


nd then a round and ſmooth calculus, weighing 
1 twelve grains, was extracted, with ſome diffi- 
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and the leaſt of them weighs ffx 
the intervals of theſe. 889 ſms, the patient enjoys 


afforded him any relief, but, the paſſage t . 
_ «the loins cloſing, and the matter taking a different 


15 which tide" e in 4 eke sade 
ſo tha 


ſeven caltulf have paſſed throiph the 
wound, only two of whi ch baye” — 4 —— 


* ” 


i 


x ſtate of eaſe and Health ; and tie orifice, of” the 
wound, ſoon after the ercſußßen of a calculus, re. 
turns to ĩts uſual fize, admitting with difficulty 2 


common probe. This caſe, of which T have en- 
deavoured to give you an accurate hiſtory, appears” 
to be a great proof of the powers of nature. The 
right kidricy does not ſeem to be affected, and as 
no urine ever paſſes — the wound, it ſhould 
ſeem, as if the ſecretion, by the left kid 


ney, is de” 
ſtroyed; for, as no gravel is now voided'with the 


urine, the left ureter is probably cloſed. The cafe 


: however, though a very intereſting one, is not 
perfectly ſingular, for DELEcHAmervus relates, that 
.he ſaw a man who paſſed ſeveral ſtones, through 


an abſceſs of the loins, that had become fiftulous. 


And TULP1vs, in the fourth book of his Obſerva- 
:tiones Medica, gives the hiſtory of a patient, who 


after undergoing much pain, from a nephritie com- 


-plaint which he inherited from his father, at 
length paſſed a ſtone, from the kidneys, — 
21 the loĩns, which occaſioned a callous ulcer, 
through which pus and urine were perpetually flow- 
ing. Neither time, or any of the remedies bay wr 69 
rough 


.courſe, an acute fever was at length brought on, of 
-which the patient died. And 'the late Mr. 


| «CHESELDEN obſerves, that he had three patients, 


from 


: Y L 5 : 1 þ 
— , . " 


Te” 


% 


fon. 

from 8 he bad extracted ſmall ** which 
had made their way from the kidnies to the integu- 
Br „and n an impoſthumation. 


t caſes like theſe, though not perfeRly new, 

em to deſerve to be 2 as very tate ones, 

all, when they afford more intereſting cir- 

ee ſeem hitherto to have ocrufred. 

ill do me much honour, by NN 

Up fete pt of this letter. I ſhall be very ready, to 

give any neceflary information, you may with to 
receive, on the ſubject. A em bay on . 


T3 Macqe Ire 


3 Sis, ga reh 
an Your not obedient humble Servant, "To 
_ Wingham i in Kent, * tt; - 1 | — Th 

| . 7 773 
dier. FOART- SIMMONS. 
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| Redde, Ma T 3 ion. my „nick to odere the 
«celebrated  ph2nomenon of the round 

"phaſe of Saturn, which was ſo much recommended 
to Aftronomers, in the Gazette of France of july 
23. From the 24th of September to the 4th of 
Octaber, I ſaw, clearly and diſtinctly the two N 
of the ring; but with this particular circumſtance, 
. that the n * nn more ſtrongly 
— - 
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8 Cadiz, 12 | de 'Oftubre de 1773. 
Mu Senor mio, 


5 ABO de obſervar el celebre fenomeno de la phaſe 
£ redonda de Saturno, que tanto fe .recomends 4 los 
ron 


5 omos en la Gazeta de n en 
— Deſde el dia 24 de Septiembre haſta el 4 de Octubre he 
E las dos aſas del anillo, aunque con la 
de que el aſa occidental parecia mas bien iluminada 
gue 


4 


Fav. 


Abviiinated than the —_— The atmoſp here 
Was "thicker on the . F could cal i - 
the 'occidental. The thought I could diſ- 
cern fone” faint 3 * A ring z but that 
might be a deception of my fight,” becauſe the at- 

moſphere remained very #5ce, and the planet 
could not be ſeen well terminated. Ou the 7th, 
the atmoſphere. being. more tranſparent, and the 
| heavens . eu: than I have ever feen them, I ob- 

ſerved the total diſparition of the ring; and, bav- 

ing repeated the ſame obſervation the following 
day, I was convinced that this famous phænomenon 
took place the 6th day of the month, in which de- 
termination I have all the exactneſe, which can be 
expected in obſervations of this kind. The 
moſt ſtriking circumſtances of this phenomenon = 
were the following ; 1. The occidental ay/a con- 
ſtantly appeared more bright than the oriental. 
2. On the diſc of the planet, one could” clearly 
W the line * the 6 r from 


— —— op Wy r err ng rs. <, aka” — „ Mp >. > 
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que ts lent] | El di 5 br eee 
pude diſtinguir el aſa occidental. El dia 6 me pareci6 haver 
percivido algun viſſumbre del anillo, pero tal vez ſeria una ilu- 
ſion de mi viſta, eſtaba la atmosfera ſumamente denſa, 
y noſe podia ver el Planeta bien terminado. El dia 7, con la 
atmosfera mui limpia y.el cielo mas claro que he viſto. jamas, . 
obſerve la total L del anillo, y haviendo repetido la 


miſma obſervacion al dia ſiguiente, me aſegurẽ en que eſta cele- 


bre phaſe ſe havia verificado el dia 6 de eſte mes, en cuya deter- 
minacion hay teda aqueſta exactitud de 


que fon ſuſceptibles 
eſtas obſervaciones. Las particularidades mas notables de eſte 
fenomeno han fido las figuientes. - 1. El afa occidental parecia 
fiempre mas bien iluminada que la oriental. 2. En el diſco del 


planeta ſe diſtinguia | claramente la linea de la ſombra que —4 
—— LXIV. + yeaa 


— 


* 
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- which reflects the light, mate ftrongly than the 
by SSH 4. 1 did not obſerve. a ſenfible variation 


1 


Te 1 


the thickneſs of the: ag. 3. On the extremities 
of this, ſome luminous points were perceived, 


parent diameter of the ring. 
uſe, for this obſervation, of a five-feet : 
reflectot of, Mr. Short, of another of four of Mr. 
Naime, and of an excellent aeromatic teleſcope of 
Mr. Dollond, to which J applied one of the 
lrongeſt and brighteſt, magnifiers. 0 
I affure you, Sir, that 1 have given to this ob» 
E attention, which the importance 
others, form a {ct of obſervations on the planets, 
occultations. of fixed ſtars, by the moon, and 


the Satellites of Jupiter. I ſhall ſend. you a copy 


of the whole, if you think proper to preſent them 


to the Royal en and will * of my cor 


Fee 


Don 


— apo — — | - — 
— 2 0 — F . "IO ; . 


yeſta el eſpeſor del . 3. En los extremos de eſte ſe per- 
cibian unos puntos luminoſos que reflectaban la luz con mas vi- 


veza que los otros. 4. En el diametro aparente del anillo no 


hubo una variacion ſenfible. Me ſeryvi para eſta obſervacion de 
un teleſcopio de 5 pies de Mr. Short, de otro Ap 4 de Mr. Nairne, 
y de. un excelente anteojo acromatico de Mr. Dollond, al qual 
aplique uno delos tubos mas fuertes y claros. 

Aleguro a vm. haver hecho eſta obſervacion con toda la. pro- 
lixidad, que pide la importancia de la materia, y con la miſma 


tre fermado un Quaderno de obtervaciones ſobre los planetas, 
ocultaciones de eſtrellas tixas per la Erz y Satelites de Ju- 


piter, De todo embiarè a vm. una copia, fi guſtare preſentarla 
à la Sociedad Real, y admitir mi . 8 
| | Dn. 


8 


the matter required; and this joined to three 


(bg 


Don vincent Tofino Captain of a frigate in the 
King's fleet, and Director of the Academy of the 
Guarde-marines, has hat-a\preat\thire in théle 


bſexvations. Ile is no leſs dehrwus, chan myſelf, 
rhat they ale be com ated to the Royal 


Society: for which purpcsg 25 * 


requeſt an anſwer 
from you, which you will pleaſe to addreſs to, 


A 11 4410 
Vour moſt Kr obedient ſervant + 4 
172 Oer P VARELAZ, 
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Ae in the Royal, Navy, and 


8 Profeſſor of Mathematicks in the 
5 ane. of Guarde Morians. 
Ae > | 23 1 107 } Sn 1 1 1811 
7 Ut 48 rar jt {58 OJ 911 0 
Da. Vf. incente Tofigny Ne es 4 F de la Rl. Armada, 
Nele de la Academia de Gua r nas, ha tenido 


K parte en eſtas obſervaclones. Del como yo ne 
23 la Sociedad Real, Ae 1 . 


o m aA 
At! e das auge obedience fi e 
Ne "Feniente de Navio 32 a Real Armaga 5 5 
1 de Matheauathicas e en . Academia de Guarte a 
Marina-. e 
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en 
the common Iriſh, wager, of a rump of NES a 


the next day from a neighbouring lake. 
at laſt ſucceeded, the ſtomach upon the table 


having been extracted by Mr. HUNTER, r. u. 8. 
| in the preſence of 8 


in 1 "the 


how 


hy * 11 c : (3 nik 60 Gene 5 h 1585 1 ad a" 
av. 7 07 a Gillates B 11 Fa Lett 
2 the' Hon. Daines Waere, to th 
© Rev, Dr. Ol — 7; 71 Om. 5 15 3: 
"(© | Dowto 8 51 2 r e HOY HOW een OIL 
DEAR 06. e 
Reis ov will find upon the table a 
„ EY -Gillaroo trout, as it is termed 


peculiarity of which is, that the 
ſtemach very m en fen the gizzard of a 


adn to hear of theſe 


bird. 


The firſt eme l Ker th 


ſingular fiſh, was from an ciſh J Judge, who o being 


2 the Connaught circuit/ at Ballynrobe, in the 
0 of Mayo, expreſſed his incredulity with 
to their exiſtence, but was obliged to pay 


dozen of claret, on three or four 


being-produced 


Since that time I have endeavoured to procure 
2 a ſpecimen, with the entrails adhering, and have 


T do not find that any ichthyologiſt takes notice 
of ſuch a part belonging to fiſh, except G6ovan®, 
who ſays, that the ventricle, of ſome ſorts, reſem- 
bles the gizzard of fowls, by being partly fleſhy 
and partly membranous: Gcovan, Lens, does 


* 


* Pbiloſopbia Iehthyologica, P+ 80. 


53 =O 
19 


—— i wy ; 


not 


* 


_ 1 | 
not ſpecify the ſpecies of fiſhy. hc bath dach a 
— 102 1 Vi 19 20 
No mention is "made by any naturaliſt * this 
variety in the trout; nor is it noticed in the col- 
jection of tracts ſor illuſtrating the natural hiſtory 
of Ireland, Which was Mr in 1727, a 
their lakes and rivers are particularly deſcribed. . 
If the ſpecimen, now ſhewn to the Society, — 4 
A fingle one, it might be conſidered as an accident ; 
but there can be no doubt, of trouts being con- 
ſtantly caught, with this extraordinary ſtomach, in 


ſome of the Iriſh. lakes, though the greater part 


indeed do not differ from the common ſorts: 1 
have therefore been informed by Lord Louth, 
that he hath ſeen a ſmall diſh, confitiog merely 
of ſuch gizzards at an Iriſh table in Galway, a 
I could corroborate this fact, was it necedlaty, 
by the teſtimony of an Iriſh Archbiſhop. 


There are no exterior marks by which the ſpe- . 


cimen on the table can be- diſtinguiſhed. from the 
common trout ; but I have ſhewn the ſtomach to 
Everet of C lare-Market, a very intelligent fiſh- 
monger, who declares, that though he hath cut up 
thouſands of trouts and falmons, he never ob- 
ſerved any thing ſimilar in the infide. i by 
Mr. HUNTER opened a charr, which is ſearcely 
diſtinguiſhable from a trout in it's outward ap- 
pearance, and found the pole, as eur fiſhmongers- 
call it, very different; you will find however the 
| ſtomach of a common trout upon the table, which 
may be compared with that of the Gillaroo, though: 
It is 1 to be a bad ſpecimen. 
I have been informed that the term Gillargo 
M a 8izzard | in the Lriſh language; but as 1 
6 cannot 


© 51 1 


. arty ſuchfW.¹, A LAuyd Kin Die. 
tionary, golibiy it may be only a corrup 
Killaloe * neat which town ſuch trouts are caught. 
The dhe of the Gillargo ſeems to perform" che 
office'of a gizzard, beckuſl > ſeveral final) ſhails were 
found within the preſent ſpecithen} nd I cohclude, 
that this ſpecies of food abeunds im the lake, which 
Wk variety of trout frequetits. 09191 50 20 ot 
By the beſt information I can procure, / they are 
more common in LoUuGH CoRRYB, and the lakes of 
GAEWAY;' than the other waters of. Ireland: 'they 
are alſo caught in Lo Dx, throng whi 
the SH ANNOW runs: I iheloſe however ſome memo 
tunda relative to the 'Gillaroo treuts, Which 
Mr. wars, P. R. 5. was fo good as te make for 
me, whilſt he was, laſt ſummer, in Lrelagd, ſome 
ef which he received from an inn-keeper at KIEH- 
LALOE, n the others from rer Gf HO An 
DERN. 1110 '' 978 Swan I 
F the eech 1 lake Aated, ha ppen to prove 
4qecreſting to the Society, I hope they will do me 
- the honour of giving the Em a prove: + in their 
Muſeum. | 1 e en 24 N ent 
t S e wes 


1 moſt faithful humble W + 
 _- DAINES BARRINGTON. 


retend to undlerſtand either the Welſh 

wa ity lan languag es,” yet I know that there is a Sen Ane be- 

£ nene, is ths varey for-conimon things, Haste 

Na due Haniſies the /fomgeh in Welſh. (&e Davis's Diet 
nary Artic. V, entriculus and r»agb is rendered / firong by L 

in his Ixiſh Vocabulary : Gillaroo there fre is the /fomath pints 

as the acl} jective follows the ſubſtantive, according to che wy 


idiom, ind probably therefore according to the. kiſh. 
z0uu¹E POST- 
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POSTSCRIPT. 
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SIN CE I wrote & tes” 1 have. this 1 morn- | 


procured the pokes of two falmon,” one of 


which weighed 34 Ib, and the other 24 and 
You W wit! bete. in theſe b e lar; but 
though both tele” fiſh excetd the illare 


00 trout 

| td * in ſize, yet the gizzard patt is ſmaller, 

and is ät the fame time ke e The Git. 
Jamo trout, cid. not as weigh more ar 

or five 50unds. | YT . f ng Pape” 
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The gizzard of the ſize of a arg e chte: it 

is white, and excellent eating - val broader than 

a trout of the ſame length; ſome of them three 

feet long ; ſome from twelve to eighteen ; the 
trout itſelf is bad eating. _ 

They catch many trout, and but few Gillaroos. 
They have the fineſt | trout in the world, 


of 


E 1 


Lough 


„ Lough Der October 2, 1773. . 
| ef 3 149 TE oO q Os 


Fiſhermen $ Account. 


"Fam May to Au t, trout of al kava f is "the 
moſt plenty. ip 
"The largeſt Gillaroo, is 12 1 pound ; the ſpallels, 
2 pound. There is a red Gillaroo and a white; 
the laſt is the ſmalleſt, and the better cating. It 
is white, with black on it; the red Gillaroo 
is red, with black ſpots on it. 
The larg ge Gillaroo have gizzards blazer than 
a turkey gizzard; they have gravel and little ſhells 
in them. Never ſaw a roe, which is here called 
A pea, in the Gillaroo, nor a milt. They ſeldom 
take a Gillaroo at the ſpawning ſeaſon. They- 
are quite different from the other trout ; their 
ſpots are larger, and fewer. 
A very large of trout, of 20 and 30 
pounds weight, ca led Budhurs, "that i is, big, re- 
ſiemble the red Gillaroo outwardly, but have no 
gizzards, nor are they broad. Are ſeldom killed 
till the latter end of the ſeaſon ; 5 that? 15 from * 
time to Chriſtmas. A 
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«27, Þ = ee. — to 
1 make to me, in the name of 
Royal Saciety, that, at my leifure, I * 
e into the. ſtructure of the omach. of the 


Gillarog., drout⸗ 1, ſhall now endeavour to comply 
with, in FLY 


e beſt manner I am able. 

| The Nate, 3 in which. ] received this ftomach, did 
not admit g of + moſt accurate examination; and 
the ſtomach of the common trout, ſent, to me at 
| the me "fine, was, o rdened, and ſhriyelled | 
up, d by.1 n meals unfold it, or draw any 

comparity Lene them. Sg 

The {tom f . of the Gillaroo trout =D be 
divided, at be into three coats ;—an internal, a 
middle, and an external, ane... 

The external is a kind of peritanzal covering, 
common to the ſtomach, inteſtines aud other 
viſcera. 5 

The middle coat appears to be of a fibrous 
müll texture, pretty thick in fleſh, ſtronger 
than, in. the falmon ; and of a yellowiſh colour. 

Vor. LXW. R | The 


1 


The internal coat, has a rough, but not 5 4 


ſurface. It is ſpongy and perhaps glandular wie 
a kind of hon 4 4 ee ſtrong villi, a 


little final 
TN 


interna rarance, of 0 4 
the Tl are 40 
Would mike. an elegant | 


ure; =” it well in- 
jected. This, sin, is the molts chat I am at. preſent 
able to obſerve upon the ſtructure of this viſcus. 
But, as the ſtomach of the Gillaroo trout is 
fuppoſed to perform the office of a gizzard, it 
9 be neceſſary | to examine a little, how far they 
agree of 
The Firzard, in dds of the! Fx ROY kind, 
is compoſed of large maſſes of en and . 
between which lies the ſtomach, 4 


. 


a gods, or Horny bes 
abr dep fi 1 5 0 


Gibb Bor can Thin" it e 41 1 5 
paxiſon, with the gizzard i in fowls; nor is 
concloſiye, that the ſtomach of this troot pert rms. 
the office of a'gizzatd; becaüſe ſeveral fall fnails 
were found within it.; for might we not as well 
conchide, that the cæca annexed to the duodenum, 
and which are, in this fiſh, very numerous, and 
loaded With the ſame little ſhells, do the offices 
of fo many g vizzards? But we know that t ele 
caca are *grandular potiches,” and to the! office of 
a Pancreas, . 
If the ſtomach” of the Giltai6o © trout does not 
appear, to correſpond with the ſtrücture of the 812. 
A in fowls, neither * it Wes in every Ripa, 
with 


1 1 
with the a appearances commonly ablerved; in fiſhes. 
= N tice is nt 8 Baer fac uy but its 
internal turface 1s not fo ſmooth, white, and p- 
liſned j nr is it madę up into larg "go Yokds tor p 3 
as wg cohamanly find 7 Fan moſt Aae in * 
indeed, more. reſembling a gut, than a, omach: 4 
but the internal ſurface, in the e of the 
Gillarob trout, is rough, and Fr oth, with 
vill, which are ſo ſtrong, they may be eaſily ften 
wh the naked eye, and which I have never ob- 
ſerved in the ſtomach of any other fiſh. 

Upon the whole, we may venture to conclude 
that there are fore ſingularities, i in the ſtructure 
the ſtomach, which may perb 
the Gillaroo trout. . 55 
If, in the beſt manner I have been able to pre 
pare, this ſtomach, you ſhould think it worth Pie 
ſerving, I hope it may poſſeſs a corner in We. | 
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j n WORE BIS with great be; 
| 21 5 Vour moſt obedient, - = < 
humble ſervant, 


wee. 8 BOSE | HENRY WATSON, 
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"Matlock, 


By Mathew "Dobſon, 
eee 85 th Fother- 
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Rode Jan. 13.1 une a ſhort wes! at MATLOCK,. 
8 this ſummer, I made ſome ob- 
Fervations on th petrifying quality of the waters, 
and examined a very ſingular Srraium, which has 
. been formed in their courſe. 
This Stratum I found about 590 yards i in length; 
in ſeveral places, near 100 yards in breadth ; and. 
where thickeſt, from 3 to 4 yards in depth. The 
manner, in which this body 2 ſtone has been pro- 
duced, is eaſily alerted. 

Within the memory of ſome perſons now alive, 
the waters of Matlock were not appropriated 
to the purpoſes either of bathing or drinking. 
They iſſued from near the bottom of the hill, 
which lies to the weft, immediately behind the 
preſent houſes, and ran, at random, down a de- 
clivity of about 100 yards, to the river DERWENT. 
In their courſe, they formed large petrified maſſes, 
intermingled with great quantities of petrified moſs, 
nuts, leaves, acorns, pieces of wood, and even 
trunks of trees. 


3 The 
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The waters were thus conſtantly raifing ob» 


therefore forced into new channels ; fo as, by de: 


grees, to be extended over a ſurface 'of at 8 5 59 A 
And, by being 1 nn 


* 
con- ; 
- 
* 


yards. 1 in len 


turned into 4; A, channels, a Stratum, 
fiderable thickneſs, has been formed. _ 


On examining this Stratum, ſome parts a are dif- 


covered to be extremely hard, and others fo ſoft, 


as eaſily to be cut. The ſoft parts, however, on 


expoſure to the air, become as hard as flint; and 
on being ; ſtruck, ſound like metal. The reaſon, 
of this 5; 

appears to be this: as the waters frequently 
changed their channels, and repeatedly likewiſe 


returned again to the ſame channels, if, in the in- 


tervals, there were any parts conſiderably raiſed, 

and conſequently longer before they were covered 

with freſh incruſtations, theſe, from a longer ex- 
poſure to the air, would 9 a greater de -gree 
of hardneſs. _ 

Whole houſes, in the nei ghbourhood, are "TROY 
of this ſtone, which they find more durable, than 


| tacles to their own progreſs, and were frequently 


ference in the hardneſs of different parts, ; 


any other they meet with; and as it has the ex- 


cellent property of growing harder, from being 
expoſed, and has Iikewiſe many little cavities and 


interſtices, good mortar ſo infinuates itſelf into 


theſe, as to 2 a wall as firm as one continued + 


nn. 


This Stratum affords very curious and beauti- 


fully varied petrifactions. Moſs exhibits great 
varieties; for it is evident, that the moſs has con- 


tinued to vegetate, after the roots and lower iy 
ha 


N 
nad been penetrated by the ſtony particles; 3, and 
Thus, ſtretching itſelf 4 a conſiderable extent, it 
his, in ſome places, been mixed and interwoven 
with other ſabſtances. In fome parts, ſnails have 
been arreſted in their fluggiſh' walks, aud locked 
up in the ſtony concrete. |, In others, the petrity- 
ing matter has ſhot, in different directions, and 
formed an intricate kind of net- work. And in 
others again, there are large maſſes, which, on 
being broken aſunder, are found hollow; and 
their cavities ornamented with branches of petri- 
faction, ſomewhat reſembling coral, but of a 
 darkiſh-white colour, and generally of a rough 
and granulated ſurface. 
Under the Stratum there is, from a foot to - 
foot and a half, of good foil; and immediately 
under this lies the limeſtone rock. The foil is 
of the ſame nature with that of the adjoining 
fields, which form the ſlope of the hill, and 18 

evidently a continuation of that ſoil. | 
Any further additions, to this petrified 87 alum 
are now inconfiderable, and in many places none 
at all; for the two principal ſprings are confined 
to their channels, covered from the day, through 
the greateſt part of their courſe, and are * in 

their motion. 

Had proper obſervations been made on the pro- 
greſs of this Stratum, a tolerably exact eſtimate 
might have been formed, with reſpect to the time, 
when theſe waters were firſt impregnated with 
their mineral ingredients. From theſe two con- 
niderations, however, that the Hratum is not very 
thick, and that the ſoil, immediately under it, is a 
continu- 


[127 * 


continuation of that, which lies on the lope of 
the neighbouring hills, it is probable, that many 
centuries have not been requiſite to its production; 
and, conſequently, that theſe mineral waters are 
not of very antient date. 
"And; if we may rely upon een which | 
I had from a « thy inquiſitive, ” and intelligent 
man, on the ſpot, the ſource, whence theſe waters 
derive their impregnation, is in ſome degree ex- 
hauſted. This perſon aſſured me, from his own 
experience, that pieces of moſs, and other ſub- 
ſtances, put in the courſe of the waters, and in the 
ſame circumſtances as formerly, require more than 
double the time, for their men that they 
did thirty years ago. 
The Srratum, therefore, from which the 
Matlock waters are impregnated, muſt either be 
conſiderably exhauſted ; or the waters have de- 
viated from their former courſe, and are now only 
partially diſtributed over this ORs. | 8 


Teverpool, Oct. 15, 1773. 
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By Mr. Winn. 1 a Laue. 10 Dr. 
* Franklin. nn A F — 
e 154440 bie let Spithead, Auguſt! x2," 1772 
note * 20, I Have often withed, that ſomebody. 
* 1 7 


would 2 collate a ſufficient 
number of meteorological journals, with intent 
to obſerve and claſs the ſeveral appearances in the 
atmoſphere, before great changes in the weather, 
e before great ſtorms. I am, perſuaded, 
from my own obſervation, that, in general, ſoffi- 
_ cient indications, of impending tempeſts preceed 
them a confiderable time, did we but carefully 
note them. The phanomenon, which I am going 
to mention, is one of thoſe indications which not 
only portend an approaching tempeſt, but aſcertain 
from what quarter it will come; a circumſtance, 
that may render it of eſſential ſervice to ſeamen. 
I believe the obſervation is new, that the Aurora 
Borealis is conſtantly ſucceeded by hard ſoutherly, 
or ſouth-weſt winds, attended with hazy weather, 
and ſmall rain, I think, I am warranted from 
experience, to ſay conſtantly ; ; for in twenty-three 
inſtances, that have 0currod, fince I firſt made the 
obſer- 


* ; k 


Gbſervatio — abinnd s 
1 beg leave to aeſt, you will econimend it to - 
the notice of the Royal Society, as a matter, which, 
when confirmed by further obſervations,” and ge- 
nefally: known, may be of TIED than 
at firft appears. To ſhew that it may, give me 
leave to recite the circumſtance, which firſt occa- 
ſioned my taking notice of it. Sailing down the 
Engliſh — in 1769, a few days before the 
autumnal equinox, we had a remarkably bright 
and vivid — the whole night. In ſhore,:the 
wind was fluQuating, between N. N. W. and N. W. 
and farther out, W. N. W. Deſirous of benefiting 
by the land wind, and alſo of taking advan- 
tage of an earlier ebb-tide, I e with the 
— old marine adage, never to 6 tbo 
near 4  weather-fhore, left it fhould prove 'a let- 
2 and, by ſhort tacks, clung cloſe along the 
8 liſh colt; Next day, the wind veered to the 
S. W. and ſoon after to S. S. W. and ſometimes'S. 
We were then in that dangerous bay between 
Portland and the Start Point, and carried a preſſing 
fail, with hopes of reaching Torbay before dark ; 
dut night fell upon us, with thick hats, and ſmall 
rain, in fo ——_ that we could not have ſeen 
the land at the diftarice -of a fhip's length. The 
gale was now increaſed to a ftorm:; in this dilemma, 
nothing remained: but to endeavour to ktep off the 
— the wind ſhould change. Lak cr 
ſhip was a ſtout one, and well rigged. 
Reflecting fome time after, on the circumſtances 
ot this ſtorm, and the phænomena that preceded 


it, I determined to have — attention to 
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future Auroræ, and the weather, that ſhould ſucceed 
them; and, as I have obſerved above, in twenty= 
three inſtances, have found them uniform, ecepft 
in degree: the gale generally commencing be- 
tween . twenty-four and thirty hours after the firſt 
appearance of the Aurora. More time and ob- 
ſervation will probably diſcover, whether the 
ſtrength, of the ſucceeding gale, is proportionate to 
the ſplendor and vivacity of the Aurora, and the 
diſtance of time between them. I only ſuſpect, 
that the more brilliant and active the firſt is, the 
ſooner will the later occur, be more violent, but 
of ſhorter duration, than when the light is lan- 
guid and dull. Perhaps too, the colour of the 
Aurora may be ſome guide, in forming a judgement 
of the coming gale. That which preceeded the 
ſtorm I have mentioned, was exceedingly ſplendid. 
The tempeſt fucceeded it in leſs than twenty-four 
hours, was violent, but of ſhort (about eight hours) 
continuance. In June laſt, a little without ſound- 
ings, we had for two nights following, faint in- 
active Aurore ; the conſequent gale was not hard, 
but laſted near three days: the firſt day attended 
with haze, and ſmall rain; the ſecond with haze 
only, and the laſt day clear. . 

The benefit which this obſervation, on the Au- 
rora Borealis, when further confirmed and known, 
may be of to ſeamen, is obvious,” in navigating 
near coaſts, which tend eaſt and weſt, particularly 
in the Britiſh channel. They may, when warned 
by the Aurora Borealis, get into port, and evade 
the impending ſtorm; or, by ftretching over to the 
ſouthward, facilitate their ' paſſage, by that very 


7 


Tow) 


ftorm, which might have deſtroyed thaw; for 
no winds are ſo dangerous, in the channel, as 


ſoutherly and ſouth-weſt. In a word, fince I have | 


made this obſervation, I have got out of the 
channel, when other men, as alert, and in faſter 

failing ſhips, but unapprized of this circumſtance, 

have not only been driven back, but with dith- 

4 culty have eſcaped ſhipwreck. - 

Perhaps, 

conſtantly 


ſucceed theſe phænomena, may help 


the obſer vation, thee ſoutherly ales | 


0 neat for the nature of the Aurora Borealis ;. 


my own thoughts on that ſubject, I ſhall ſome 


time beg leave to lay before you. 


I am, with great reſpect, 
Vour obliged, 


In 


„ A further 


A 


Fo "32 1 
& further How from che. fans Gentle 


1 Auguſt laſt, Me. WINS ſont Dr. FRANKLIN 
dme ob ſenvations.on:the Aurora Borealis, to which 
lie would add, that, on Saturday evening, the 16th 
inſtant, as Mr. Winn came to town, the Aurora 
was ſo bright, that he found a eroud of people i in 
the Minories, gazing at it, which they took to be 
the effect of a great fire about Biſho 2 


dhe next oo We had a hard, air * . 
rain. 


/ 


Friday Morn. 2: oF an. 


Conjectore © on the foregoing.. 


The Auroræ Boreales, thou gh viſible al moſt? 


every night of clear weather, in the more northern 


regions, and very high in the atmoſphere, can 


ſcarce be viſible in England, but when the atmo- 
| ſphere is pretty clear of 3 for the whole ſpace 


between us and thoſe regions, and therefore are 
ſeldom viſible here. This extenſive clearneſs may 


| have been produced by. a long continuance. of 


northerly winds. When the winds. have long 
continued in one quarter, the return is often vio- 
lent. Allowing the fact ſo repeatedly obſerved by 
Mr. Winn, perhaps. this. may account for the 
violence of the ſoutherly winds, that ſoon follow. 


the appearance of the. Aurora on our coaſts. f 


B. F. 
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An U * 8 concerning 8 . . 

| ferent Effcacy of 2 inted a blunted © 
Rods, in ſecuring uildingo againſt . the - 
Stroke of Li ightning. "0 Whos . 
= — * R. a 


| Ridde, Dec. 16, LN RO N an accident which lately 
7 T happened to the chapel in Tot- 
3 tenham-court road, where a poor man was killed, 
an account of which I had the honour of pre- 
ſenting to the Royal Society, the Gentlemen, Who 
have the care of that building, were deſirous of 
erecting a proper conductor, to prevent ſuch ac- 
cidents in future; which was done accordingly 
under my direction, except three points at the top, 
to which I rather ineline to prefer a ſingle one. 
On this occaſion, I was willing to obtain the beſt 
information could, upon the queſtion, * whether - 
{he - preference be due ta points or knobs, for the ler- 
mination of conductors; for which pu pole 1 1 made : 
the. following experiments. . | 


EXPERIMENT I. 


I placed two of Mr. canton's'elerometers, A. 
and B. 3 VIII. Fig. 1ſt. ] inſulated, upon 1 
0 


Nan! 


of ſealing-wax, about ſeven inches 28 and as 
many from the end of a prime conductor, which 
was eighteen inches long, and one inch and an 
half diameter; and had a ball, at each end; two 
ioches and a half diameter: the diameter 6f the 
electrical globe being nine inches. On the top 
of the box A, I placed a wire, projecting three 
We: inches from the end of it, and terminated by a 
ball three quarters of an inch in diameter. On 
the top of the box B, I placed a ſhatp pointed 
wire, projecting alſo three inches from its end. 
The knob and point were now exactly at the 
"% ame diſtance, namely, ſeven inches, from the 
by end of the conductor. Then, giving the winch 
Hive or fix turns, the light cork balls, hanging 
from the box A, were repelled to the diftance of 
one inch from each other.; but thoſe hanging 
from the box B, ſeparated full two inches. Then 
touching the prime > colutadior with a finger, the 
balls at A cloſed, while thoſe at B remained a full 
inch aſunder. From this experiment, I think it 
ſeems evident, how much better adapted a ſharp 
point 1s, to draw off lightning, than a knob of 
three quarters of an inch in diameter; and, con- 
ſequently, how much more likely to cauſe it to 
paſs in that conductor, to which it is affixed, rather 
than in any other part of the building, where it 
might occaſion much damage, as well as endanger 
the lives of thoſe, who might happen to be in 
it. The following experiments ſeem to make 
ſtill more ſtrongly in favour of the fame con- 


cluſion. | . 
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FIT EXPERIMENT 11. 


1 affixed, to the top 100 a olaſs-ftaid;! a wad; 


three eighths of an iwed i in diameter, terminated, 
at one end, by a ball, three quarters of an inch 
in diameter; and, at the other end, by a very ſharp 
point. ſee Fig. 2. Round the midans of this wire; 
1 hung a chat twelve inches long. I then charged 
a bottle containing one hundred ſquare inches of 
coated ſurface, and, connecting the chain with the 
coating of the bottle, I brought the knob of it, 
very gently, towards the ball on the inſulated 
wire, that I might obſerve preciſely, at what diſ- 
tance it would be diſcharged upon it; which 1 

found to happen conſtantly, at the diſtance of half 
an inch, with a loud and full explotion. Then, 
re- charging the bottle, I brought the knob, in the 
ſame gradual manner, towards the point of the 
inſulated wire, to try alſo, at what diſtance that 
would be ſtruck ; but this, in many trials, never 
happened at all. The point, being approached in 
this gradual manner, always drew off the charge 


n n ſcarce a HS | in the bottle; . 
EXPERIMENT . 
H had now ours to the e W to 


electricians, by the name of the thunder-houſe 
which I thought a nearer reſemblance of the ope- 


rations of nature, on theſe occaſions. Having con- 
nected a jar, containing five hundred and nine 
ſquare inches of coated ſurface, with my prime 


gon 


* . 


2 | 136 MW 5 
conductor, fee Fig. 3, . that, if it was o 
charged, as to raiſe the index of my electrometer to 
—_—_ ſixty degrees, by bringing the ball, on the wire of 
4 che thunder-hovſe;. to half an inch. diſtante from 
141 . chat connected with the prime conductor, the jar 
vould be diſcharged, and the piece in the — 
houie thrown out to a conſiderable diſtance. Uſing 
4 pointed wire, for a conductor to the thunder- 
0 * 5 inſtead of the knob, as in · the former experi- 
ment, the char ge being the ſame, the jar was diſ- 
_ charged. flently, though ſuddenly; 7 the _ 
Was nee thrown out. of the thunder-houſe, 


© | 4 
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Hy SEC aft 'BXPERIMENT. rv. 

i be wy fs 
E aving n a double circuit to the FIR 
houſe, the firſt by the knob, the ſecond by a 
rp pointed wire, at one inch and a quarter 
. diſtance from each other, but of exactly the fame 
height, ſee Fig. 4- the charge being the ſame; al- 
SE h the knob, was brought firſt under that con- 
. netted with the prime conductor, which: was raiſed 
= ' - - inch above it, and followed by the point, 
*Y at one and a r ter inch diſtance, yet no ex- 
plofion could fa upon the knob ; the point drew 
: off all the charge ſilently; and the piece in the 

ae eee remained dannen 
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* inſulated the * ** 3 3 
: chains, with the 3 coating, on one fade, 
e and on the other fide, a ſharp-pointed 
wire, 


wire, | hath being inſulated, ef dandisg 
from FREY other ſer Pig. 5, J Na 
10 


ace inches 
a large cop - 
„eight inches in diameter (mſulated 
1o 23 {tO Aan exactly at half an inch diſtance 


e knob, and the point. The jar being 


| pally .charged; I deliyered it upon the copper - ball 
by my diſe arging rod, | whence. it leaped to the 
knob. A, which was three quarters of an ſiuck 
in gameter and; the 1 was diſcharged by 2 
loud and full exploſion; 1 the chain was very 
luminous, . * Guuptt 4.11 941 171 204 5160 

Theſe experiments were made i in the: es 


of Mr. ELT, a very ingenious electrician, whoſe 
province it was to be particularly attentiue to the 
phænomena, and he could perceive no light upon 


the, chain, uhich connected the: Ours wire B. 
TP FS OED of the Ar de 43.1 (14, 1111 20 £11 281 871 
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1 e my three laczeſt j jars, 6d, 
* about ſixteen ſquare feet of coated — 
From the bottom of theſe jars projected a wire, 

terminated by a ball, three: quarters of an inch in 
di er; and, at the diſtance. of one inch and au 
half from it, I placed the, infulated ball C. Fig. 6, 
on which 1, beer down the charge of the three 


jars, hy my diſcharging. rod: which: leaped. from 
thence to the ball in contact with the jars, and 


diſcharged them, by a loud and full expleſiag. but 


the ſame thing. 25 | uot happen. if I, remoyed the 
inſulated ball only one eighth of an inch further 


from the other. * then removed the wire, wbich 
b 


was 
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r 
| «ak nets i LR ES AAA or 
vas terminated by the ball, from the Böttom of 
the jars; and placed another in its ſtead, of the ſame 
length aud diameter; but very nicely tapered to a 
point, as all mins are. Then, pHeing the infulated 
ball, G, one ineh from the: point, 1 brovght: dawn 
the charge of the three Jars,” as before, which 
flew upon the point, and melted it a little. The 
jars were diſcharged with a loud and full exploſion. 
But having removed the. bal! C, to the diſtance 
of one inch and an eighth from the point, the 
charge could not ſtrike it; though much of it 
was preſently drawn off filently, by the point, as 
appeared by the falling of the index of the elec- 
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From this experiment, I think it ſeems ſome- 
what more than probable, that a conductor termi- 
nated by a ball, of three quarters of an inch in 
diameter, would be in danger of a ſtroke, from an 
highly electrified cloud, at a much greater diſtance, 
than another with a ſharp termination. Indeed 1 
cannot help remarking, how very improbable it a 
pears to me, that a ſharp pointed conductor mould 
at any time, invite, or ſolicit, a ſtroke of lightning. 
Imagine, if you pleaſe, that a large cloud is, by 


37 len ie 
1 : 


7 


the 
force of the wind} driven violently towards ſuch a 
point, and actually ftrikes upon it; yet, as the 
point would act af fuch, at fomewhat more than 
the ſtriking diſtance, it ſeems probable, that part of 
the electricity of the cloud would be drawn off 
filently, before the actual ſtroke could be made; 
and the ſtroke itſelf might thereby, perhaps, be a 


I ſhall 


tow) 


I ſhall here inſert what ſeems to afford a fatfi- 
cienteprodf or the truth of this reaſbning. 
2 ont 503 10 0197 Hνõ,fẽ᷑ꝗ warns brig il Urs 

Bxtract of a letter fem Caßtam AichAnB 
 'NAIRNE;" of che Generous Friends, dated 


Montreal, June 24, 1774, to Mr. THOMAS 
ener, in hEBorough/ ''! 1 . Aden | 


| 4 F' 


4 1 mall mne Gery Seren 1. 88 for ths 

4 9006 of electricity, and the ſatis faction of my 
friend Mr. ment ey. I put up a longer top- 
« gallant · maſt; the day [arrived at Quebeck. The 
« conductor, by this means, Weane too thott j 
% and my mate ſtill let it hate; without making 
any addition to it. They had a fevere thunder 
« ſtorm that night; ; but think how pleaſed I was 
4 to find, that; from the "wetneſs of the thip's 
« ſides, the electricity ' paſſed into the water, 
«© without the leaſt injury to the ſhip ; but the 

- 1 on the point of the conductor; which was 


« very ſharp, Was ſo lucid, that wy people were 
* har en friglitned. * my C 


Ferret this ä of Mr. NAIRNE'S 
odſervichiny, IL have been favoured with the fol- 
| lowitig remark, by my ingenious and worthy 
friend, Lieutenant Fairlamb, of the Artillery; 
who informs me, that the church of St. Mi- 
chael, in cHARLES Town, South C arolina, uſed 
to be ſtruck and damaged by lightning, in every 
two or three years from its firſt erection; but 
in fourteen years, that it hath been furniſhed with 
a pointed conductor, it hath never been ſtruck 
at all. It appears alſo, that when a ſtroke of 
ATT T 2 light- 


. deing provided wich a πductor terminated! by 
A harp 
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"to 149 ] MIA 
1 fell upowa ſtable 5 OW towitifx AN 
LYTTEL TON Efquire/ Governor of South Carohna, 
and ſplit aud threw down two of thł raftors 5 yet. | 
the; dwelling ene, yards diſtae, 


point; eſcaped unburt.'.- 4 would here alfo 

juſt rematk;' that" nothing can: be, more ſharply 
pointed, than the weather-fane which terminates 
_ we conductor. * on ond of the pinnaeles oh the 
tower, dfoSt. MIGMAREE s church, in corn ly 
which-capfills Of: twWolfdarts, with anſtarbchàwing 
many pointed radii between them ; yet inathe late 


thunder ſtorm, the lightning as not a ppear 1 


have ſtruek this bailing 3 ;; but fell upon the key; 
at the top, of the ſpire of St. PETERS church, 
Which is "conſiderably lower. than the fans of St. 
 MICHAEL'$;,and, the,d iſtance of the two churches 
iĩs not more than two; hundred feet; as Ihave been 
informed by Mr. EDB wARD. NAIRNE, who: meaſured 
15. This key is terminated by a thick! bluntgcd ende 
thęnpie is covered with. lead, from the;keyto the 
brick tower; and ſo far the lightning was gonducted 
with ſafety to the building; nor could J obſerve, 
that bee bad been. the leaſt; fuſion upon the 
metal; ſome Parts of it, however: I: could not get 
at to examine; but haxing quitted the lead. work, 
and entered :thegbrick. tower, it 7 ther di d con- 


re 
ſiderable damage, ill it reached the leaded roof 


on the body of. ſthe church; whence it ſeems to 
have been conducted, by the pipes, which carry 
down the rain water, and which reach to the 
R of the e without ee damage. 


101 — "SY | 444111. ** 


by Eredted "i my ingenious ren *. wand nome. . 


| Almoſt at the K dee that this 8 ſhire was 
ſteuek 'dherdightoin g Hell alſo wppr; a, Dutch Ds 
1ntheriver Thames, lying off, the Lower, which 
had an iron deen pf byla chick blunted 


end at har maſt head, and did hen much FAIRE: Te * 1 


A vexy exact account of bieh hath been tagen 
by. Mr. BELL, aud, at another Opportunity, ein be 5 
laid before the members, of this Society, 
The. igktning ſttuck alſo upon the pillar, « com- 
2 called the oBELIS², in the ęroſs ad in St, 
Gegrgeis-helds, Southwark; a Very: Eurigns - r 
ſervation of which was .mades,,; ſeon after the 
ſtroke, by Mr. Coventry, and Mr. Thomas Green, 
well known to many in the 3 u Society en his 
fingular and very curious method of pre ſerxing 
the ſubjects of natural hiſtory. - It likewiſe {truck 
the — of the new Bridewell, there, which 
it threw down to the ridge of that building, which 
was covered with lead; and then diſperſed itfelf 
with little damage. The liglitning fell likewiſe 
upon another chimney; at, LAMBETH ;3.and. upgn a 
houte at the Ph fiek-garden, near VAUXHALLi;z 
and, as before obſerved, it appears by the beſt infor- 
mation, nearly at the ſame time; and in many 
other places, conſiderably diſtant from each other. 
I have obſerved, on another occaſion, that if a 
round ball of metal, two inches in diameter, was 
preſented towards tlie large prime conductor to a 
good cylinder, at the 4 of two inches it 
would continue to receive ſuch ſtrong ſparks, as 
would give the perſon who held it, a ſenüble 
ſbock in both his legs; but that if the point of a 
lancet, or a wire ſix inches long, nicely tapered 


to a — and tipped with ſteel, were, at the ſame 
| time, 


time, held towards che * at the diſtance of 
two feet, the point would draw off all the el | 
of it ſilently, and not ſuffer a ſpark to paſs from 
thence to the ball; and from this experiment I 
inferred, that a ſharp point might probably, in ſome 
meaſure, produce the ſame effect on a cloud highly 
charged with electricity, & and thus perhaps con- 
tribute to leſſen a little, if not actually prevent, 
a ſtroke. I alſo obſerved, that if the point of the 
wire, or lancet, was brought nearly into contact 
with the prime conductor; yet no ſenſation would 
be felt in the hand of the operator; and this, I 
imagined, was a kind of demonſtration, that there 
could be no danger of inviting a ſtroke of light- 
ning from a cloud, by a ſharp pointed conductor; 
as it could make no difference in the experiment, 
whether the point moved towards the large prime 
conductor, or the conductor moved 1 the 
point. It having, however, been objected to this 
experiment, that it was not analogous to the effect 
of nature operating by a cloud; foraſmuch as the 

cloud being a looſe and floating body, it might 
accede to, and ſtrike upon the point with its con- 

tents; which the conductor, being a fixed body, 


was incapable of Gong, 1 made the win ext 
Petiment. 


EXPERIMENT: vII. 


3 procured, by means of my 1 ngentous friend 
Mr. Coventry, a bullock's bladder, of the largeft 
tize; which bladder Mr. Coventry gilded for me 


with leaf copper, and fuſpended it, by a filken 


# Or rather on the e! ede atmoſphere, ſurrounding the cloud. 


6 ———— ſtring, 
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188 at one end of an arm of wood, placed den- | 
zontally, and turning freely upon the — of a 
needle ; the needle being ſtuck upright in another 
piece of wood, inferted in a firm baſe, and 
ſtanding i in a perpendicular direction to the floor. 
The bladder was balanced by a leaden weight, at 
the other end of the wooden arm, fee Fig. 7. The 
apparatus, being thus adjuſted, I gave the bladder 
a ſtrong ſpark, from the knob. of a charged bottle; 
when, preſenting towards it a braſs rod, terminated Z 
by a ball, two inches in diameter, 1 obſerved, that 
the bladder would come towards it, at the diſinate | 
of three inches; it would even come back to it, 
when ſwinging in a contrary direction; and when 
it had got within one inch of it, it would throw 
off its electricity in a full and ſtrong ſpark : the 
bladder gave the ſpark nearly, if not quite, as large 
as it received it. I then gave it another ſtrong 
ſpark, as before, when, preſenting towards it the 
pointed wire above-mentioned, I could never per- 
ceive that it acceded to that; and when it was 
brought nearly into contact with the bladder, there 
was no ſpark at all, ſcarce any ſenſible quantity of 
electricity remaining in it. I repeated the experi- 
ments many times, with the utmoſt care and accu- 
racy I was able ; and always with the very fame 
reſult, ” 
| To the obſervations I have now made, u upon the 
different effects of ſharp pointed wires, or thoſe 
terminated by blunted ends, or round balls, in elec- 
trical experiments, I ſhall add another, with 
which I have lately been favoured by THOMAS 
RONAYNE Efquire, whoſe permiſſion I have to 
iniert it in this paper. Having 


. 144 9 
Having cut off a toy 1 of ſmall harp is. 
chord-wire, he connected one end of it with ha 
the loop, at the bottom of his electrical battery, 
conſiſting of nine bottles; the other end of the 
wire he faſtened to his diſcharging rod, which 
was terminated by a large round ball. Upon this 
ball he took the charge of his battery, ve the 
whole of the ſmall wire was inſtantly melted, 
He then cut off another piece, of equal length 
with the former; and, unſcrewing the ball, he 
fixed the ſmall wire in its ſtead, upon the upper 
end of his diſcharging rod. The lower end of 
the rod was now in contact with the bottom of 
5 2 the battery. The apparatus being thus difpofed, 
he te- charged the battery, and took off the charge 
aApon the end of the ſmall wire, which wastharply 
pointed; but, in this caſe, only a very little of the 
wire was melted; proving, as he obſerves, the 
preference due to points rather than knobs, as 
terminations to the conductors for the lightning 
on buildings, ſhips, &c. The fame gentleman 

| hath lately favoured me with the following ex- 

periment, and the inference reſulting from it. 

« Having charged a battery, and unſcrewed one 

«© of the knobs af the diſcharging rod, 1 cemented 
a very ſmäll portion of leaf gold on that Ts, - 
in ſuch a manner as to act like a point; then ap- 
« plying the other end, or knob, fo as to commu- 
e nicate with the coatings of the jars, I fuddenly 
brought the gold - leaf, as near the diſcharging 
part of the battery, as could be done without 
« danger of a ſtroke; ſtill advancing nearer, in 
ow proportion to the deſcent of the index of your 
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« n la this manner, L exhauſted the 
4 battery, without: any ſenſible: diminution, or de- 
66 Quin of the 2010 leaf. Whereas a greater 
66 y of. leaf pals 

IE ag Ex a ſingle ſmall jar, if put under one 
66 - the knobs of the F als rod, and the 
«<< ſtroke be invited by the other ; for in ſuch caſe, 


< the leaf put po mp in any manner, act like a 


6& point. 


ES: Now as. bodies at at a greater diſtance, by . 
« how much they are more acute, and 1 17 


% diminiſh any known electrieal force; and, as 
any particular caſe, the ſmallneſs of the 
or ſtroke, depends on the acuteneſs of the 
- preſented, I cannot avoid giving my ſu 
ar points, in preference to obtuſe bodies. 


In this place, an experiment lately made by Mr. 
EDWARD NAIAXE, in Cornhill; which, — gh. it 
doth not immediately relate to the — — i 
ſubject of this paper, is a very proper one to de- 
monſtrate the utility of nepal c RAI. i 


| Py 1 67 SW; nt 
MR. Narnne's EXPERIMENT». 


He a; in a little ap 
the hulk of a ſhip, a * _— about eight 
inches long, and half an inch in diameter, which 
is to repreſent the main-maſt. The ends of the 
tube, which is filled with water, are properly ſe- 
Cured by corks ; and, through 
rag ans As of ſuch a len gb 
Vo. LXIV. 


— 


as to ach neary 


may be diffipated, by a 


5 


It may not, I think, be improper to introduce. 


each cork, a wire 
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to the middle of the tube, and leave a diſtance 
of about half an inch, between the ends of the 
two: as in a curious experiment of Mr. Lane's, 
made with ſmall phials. A flight fhock, difcharged 

through this apparatus, inftantly breaks the tube 
in pieces; at that part, where he electric matter 
quits the upper wire, and expands itfelf in the 

water, before it reaches the lower one; as the na- 
tural electricity hath been obſerved to do, in bodies, 
wherein it hath met with fuch an interrupted 
and broken communication of metal; but Mr. 
NAIRNE having fixed, at the top of fach-a glaſs 
oe; and united with the wire of it, a piece of 
very ſmall harpfichord wire, which was continued: 
to the bottom 7 it, and there faſtened to a regular 
communication of mera?: f in canta with the coat- 
ing of the jars; he diſcharged through it his- four 
batteries united, confiſting of fixty- our jars; con- 
taining fifty ſquare feet of coated furface fully 
charged, when the whole of the ſmall wire was. 
inſtantiy explode and loſt; but the tube re- 
rhained unhurt. An effect analogous to that of 
the natural electricity, Where, though it | hath 
ſometimes happened, that the conductor, being too 
ſmall, Irath been in part deftroyed, or much in- 
jured by a ſtroke ; yet the mate, to which ſuch 

a conductor hath been affixed; hath _ with- 
out 88 10 the leaſt damage. 3 : 
"= * . ome, very intereſting remarks [the 
effects o lightning, by the ingenious Profeſſer 
WINTHROP of NEW CAMBRIDGE, whieh have 
lately been communicated to me by my learned 


friend Dr. FRANKLIN, 1 find one, on the influence 
ä 10 


Ents, | 


5 from ſuch a conductor, ſo far as he knew, at 


K 


of ſharp pointed conductors, ſo neee relat- 
ing to the queſtion under conſideration, that no 
apology will be neceſſary for introducing it in this 
place. Dr. wiNTHROP, having given a very cu- - 


rious and exact account of à violent flaſh: of 
lightning, which fell upon and greatly damaged 


HOLLIS-HALL, in NEW CAMBRIDGE, obſerves; 
that HARVARD-HALL, being furniſhed with pointed 
wires, which wires were at. the diſtance 5 one 

hundred and fixty 
hall, on which the lightning fell, eſcaped unhurt, 
though the wires were ſeen by many to tranſmit 
a large quantity of it, which left viſible marks 
upon the bricks, where the wire hooked together. 
This gentleman alſo obſerves, that a tree, ſtanding 


at the diſtance of fifty-two feet from a pointed wire, 
erected upon the ſteeple of a meeting-houſe, as a 
conductor for the lightning, had been ſtruck and 


ſhivered; but that the meeting -houſe remained 
vninjured; and this, he ſays is the leaſt diſtance 


which any thing had been ſtruck by lightning. It 
appears, therefore, I think, very clearly, from 


theſe inſtances, that ſharp pointed wires, inſtead 


of inviting, and drawing down ſtrokes of light- 
ning, ſerve rather to prevent them, and that they 


extend their protecting influence to ſome diſtance | 


around them, and ought therefore ever to be uſed, 


as the termination of the rods erected upon houſes, 


ſteeples, magazines, maſts of ſhips, &e, in ſhort, 


— * n be W . 


4 „ 


feet from the chimney of Hollis- 


on all occaſions, where conductors for the licht- 


been gwen te the Royal Society, by a very inge- 
nious and CY 
would will 


can be offen . if my opinion concerning 


0 inſtantaneouſſy, it ſeems 


t 


Teannot avoid taking notice, je this pee, of 
for appearances, upon the iron conductors on 


St. ' yAvL's cathedral, ſuppoſed to have been the 
effects of li ; of which an account "hath 


member, of whoſe candor 1 


22 too highly, to ſuppoſe he 
t 


heſe 
rances ſhould be different from bis. lu the 


place, had thoſe bars been heated to a red heat 
probable, that the 


moiſture in the ftone, which almoſt ſurrounds a 


confiderable length of chem, at each end, where 


they are inferted in the pavement, would have 


been turned to ſteam; and, acting like gun- powder, 


would have 


exploded, and driven out the bars with 


great violence. Allo the leaden pipes, particularly 
the ends of them which are in conta&t with the 


they had been at all affected. Secondly, the end of 
the iron bar, ſup 


— 


not in contact with the lead-work below it, by 


irom dars, muſt have been much melted; but theſe 


1 carefully examined, and could not perceive, that 


poſed to be the moſt affected, was 


near two inches; 


yet it had no appearance of 


fuſion, as it certainly would have had, if fo large 


quantity of electrieity had 


affed through Ws; 


. Hurwiſt, I think; would have been cleared 
_ away, which was not the caſe, and the end of 


ir have been left quite bright. As to the hole 
thr 


ough the 4 mentioned by Mr. Gould, 
whieh lay adjoining to it; the dirt Mag in a perpen⸗ 


dicular direction, I am inclined to think, that-the 


rain-water had ſoaked through it, and not waſhed 
— | * 


— 


- uitirely Way. 1 ſhould „ likewiſe, 
that the ruſt: je bla to lie upon the pavernent, 
had been beaten off from the bars, by the bail, 
or wWalbed off, by the rain, which could nat hap- 
pen to the end of that before mentioned; ĩt being 


from the weather. Had it been exploded from 
the bars, by ſq violent a ſtroke of lightning, as 
bath been Gerald to paſs. through them, baue 


ſume doubt, Whether much of 1 it if any,, 
| have been diſcovered... Thirdly, in 1a great a 


eroſs, would probably have been affected; perhaps 
melted down; but theſe do not appear to haye 


with the lead-work below them; and there were 
two other conductors of 7 


lar communication 


in the two laſt mentioned; and that thoſe 
it poſed to be ſo much affected, dr have con- 
ducted very little, if indeed any part at all of the 


ture to ſay the impeſlibility, of thoſe bars, which 


ſtrake, which fell upon 
ſpire 
iron ſpindle, which fupported it, being twenty feet 


feet 


5 


covered by à Rane, which compleatly ſheltered it 


ould 
ſtrake, the pointed ornaments. of copper, upon the 


received the leaſt i injury. I muſt further remark, 
that as the conductors, on which theſe appearances 
were obſerved, were neither of them in contact 


nal fre, forming a re- 
metal throughout; it 
eme probable, that the electricity W have . 


Hock; Tb. improbability, I Heer I might ven 


are four 4 4 N and half an inch thick, 
being heated to a red heat, by lightning, appears 8 
me (till more plainly, —— I conſider, that in a 
the weather fane in the 
3 St. BRI DE's church, i in F leet-ſtreet, the 


long; and two inches in diameter, and the lower ten 
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bottom, had it been continued thither! In this 


on whic 


more I refle& on this remarkable count, and 


E 4 
feet of it being Wand by Kone wofk and fixed 
firmly therein by melted lead, was hot in che 
leaſt affected; but conducted the ſtroke, as far d 
it went, with ſafety to itſelf as well as the buildings 
and no doubt would have done the ſame to the 


bar, the 1 htaing had an opportunity of accumu- 
lating, atl it appears, that it did ſo, te a maſt. 


aſtoniſhing degree; yet the gilding only, on the 


fane, was a little diſcoloured,” owing « Perhaps to 


the gold ſize, which connected it with the metal; 


it. ſuſtained. 


and up ſeems, was all the damage 


Similar to this, I would obſerve, that the paint, 


on ſeveral parts of the iron- work, now in my 


poſſeſſion, of the chapel, through which the light 
ning hath paſſed, is not at all affected! An iron 


bar alſo, upon the oBEL Is befote · mentioned, of 


about half an inch diameter, which ſupports the 
lamp iron at the N. W. corner, upon which the 
lightnin concentrated; and two of the iron rails, 
5 it leaped from thence, are Hot injured = 
in the painting; though the points of the rails; - 
which were the fourth on the N. and the fifth on 
the W. fide, and the two corners of the iron bar; 
from whence it flew upon them, were melted a 


little. It is worthy notice, that theſe two rails 


were the neareſt to, and ſtood at nearly an equal 


diſtance, about twenty-five inches, from the lower 


end of the bar before-mentioned. In 2 ſhort, the 


confider the effects of lightning in former and 
fimilar inſtances, the more firmly I find myſelſ 
fixed i in my opinion, that the appearances, obſeryed 


upon 


ks Bs. 85 PAUL s cathedral, were 
not the effects of lig ning, har ee from 
* different cauſes. ai 


; ther experiments « on ſhe 
or. points, as oppoſed to 
e bodies ; ; but as they all con- 
cury in. eſt confirming the opinions 
before N it ſees unneceflary to men— 
tion EIS HET 7 2 8 ſo, as I believe thoſe 
already. 800 ee e de- 


cifiye without e e 


4882809 kf Is 


Having now FOIY aber I had to bes upon 22 
the abet 00 pointed conductors, as being the 
mqſt proper for the ſecurity of buildings, &c. 
1 thall.add, by way of appendix, a very curious 
obſervation, relating to perſonal ſecurity, which 
J find likewiſe, among "thoſe of the learned Pro- 
feſſor winTHRoOP, communicated to me by Dr. 
FRANKLIN. This gentleman, having remarked, 
that, people ſtanding in an open plain, are by no 
means ſecure from a ſtroke of lightning, adviſes 
thoſe, who may be overtaken by a ſtorm, in 
ſuch a ſituation, to retire within ſome ſtnall 
diſtance, as from thirty or forty, to ten or fifteen. 
fect, of an high tree (perhaps about fifteen or 
twenty feet from the outermoſt branches, may be 
as proper a diſtance as any) or rather two ſuch, if 
at hand, and there wait the event, but by no 
means to go under them. This advice will, 1 
believe, be acknowledged to be moſt judicious, 
and, x properly. attended to, may be of great 
ſervice 
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as follows; T placed copper ball, 
at ſuch a 42 from aa 25 contact with 
. ke. date, that on bringing down the charge by 
© my diſcharging rod, it ſecmed to remain amoſt 
2 though the rod was kept in contact 
with the prime conductor a full minute. Then, 
rxrepeating the experiment, with a point inſtead of a 
„ W N the charge was, in a great meaſure, preſenth 
drawn off filently. Upon the whole, it ap 
that though a ſharp point will draw off a — 
of electricity filently, at a much greater diſtance 
than a knob, yet a knob will be ſtruck with a fell | 
. exploſion, or hock, the charge being the ſame 
bath caſes, at a greater diſtance than a harp point; Y 
and this, I imagine, completely decides: the queſ- 
tion, which 8 to examine. || 3 
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HERE Pia 


in C As- 


evLa, in three volumes 4to. publiſhed at Lau- 


ſanne and Geneva in 1744, which appears to 


me a palpable miſtake; and tends to place 


Sir ISAAC NEWTON in an 

DES CARTES, in the _ of forei 
p. xxxii: : <© Spins fe 
4c res merè geomateicas algebraicis rationibus 
«c tractavifſet, & quod libro ſuo de Algebri Arith- 
« metice Univerſalis titulum poſuiſſet, meliùs aſ- 


inferior light to 


% ſetens CARTESIUM ſuum de re eãdem volumen 


« dixiſſe Geometriam, ut fic oſtenderet has com- 
66: putationes ſubſidia tantum eſſe Geometris ad 
« mvenicndam.” The authority he quotes for 
this is Dr. PEMBERTON, in the preface to' his 


View of Sir 1$AAC NEWTON's Phzlofophy; but 1 


will venture to ſay, he has — his 
Author. He repreſents Dr. PEMBERTON. as ſay- 
ing; 1ſt, That Sir 18AAC NEWTON: often cen- 

Vol. LXIV. 3 ſured 


II LIonE 's life of Sir Is AA 
NEWTON, 8 to his edition of the orus- 


—— — —— 


eigners. It is this, 
endebat [x2zvTonus] 
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fared himſe If for handling een fubjects by 
algebraic calculations: 2dly, That another thing 
he often cenſured h1mfetf for, was, his * 
called his book of, 502 ebra by the name 
Liwerſa Arithmeltr: * That he nal 
DEA CARTES, as having dene better, in giving the 
tule I Geoneti to his treatiſe on 1 ſubjech 
The two: laſt particulars, certainly, d T.chink 

the firft alfo, have no foundation 15 . account 
Dr. EM BER TON has given of this matter! His 
words are: 1 have often heard him [Sir isAAc] 

«« cenſure the handling geometrical ſubjects by al- 
2 gebraie calculations; and his book of 2 
« he called by the name of Univerſal {Arithmetic, 
4 * oppufition to the injudicious title of Geome- 
„wich Düs AT ES had given to the trea- 
8 eee ve he ſhews; how the: geometer may 

er afſiſt his invention by ſuch kind of | computan 

„ tions. — Dr. PEMBERTON'S expreſſion does not 
at all imply, that Sir 1$Aac NEWTON cenſured 
 bimſelf for handling geometrical ſubjects by alge- 
braic calculations: the wry idea it n is, 
that he cenſured that w and thoſo 
who practiſed it, and that the I. particu- 
larly upon DES CARTES;—and, far from intima- 
ting, that he had inconfiderately called his book 
of Algebra by the name of Univerſal Arithmetic, 
and afterwards cenſured: himſelf for doing fo, and 
wiſhed that he had rather called it Geometry, as 
DES cARTES did his; it directly affirms, on the 
contrary, that by expreſs deſign and choice, he 
called it Arithmeric,' in 5 2 to DES CARTRY'S 
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- {35 
It is tine, indeed, that in a folowing paſſage, 
Dr. MER Tex fays, © of their [the antients] taſte 
% and form of. demonſtration, ISAAC. jays 
: ofeſſed himſelf a; great admirer: 1 have he ard 
121 even cenfure himſelf far. not. followin "ew 

« yet more , cloſely than be did; aud ſpea f 
„ regret of his miſtake, at the gg pe 
„his mathematical ſtudies, in applying nip 
to the works of DES CARTES, and 
1 braicd writers, before he had conſidered the = 
«© ments of; BY CLID, with that attention, which 
* ſo excellent a writer deſerves.” —But the mode 
of expreſſion here uſed, is ſo different from the 
foregoing, that there can be no doubt, but that 
it was intended to convey a different meaning. 
And if, in the cenſure. firſt, mentioned, viz. far 


% handling geometrical ſubjetts. . ca- 
e culations,” Dr. PEMBERTON underftod 
that Sit 15Aac meant to include hamſelf, this 
laſt paſſage would. have been a mere  tauto- 
| logy. But this laſt ſtrongly implies, on the con- 
trary, that Sir is AAc had, in general, endeavoured 
to follow cloſely the antient geometrical form of de- 
monſtration, in preference to that by algebraic cal- 
culation; which is of modern invention. 
There is a remarkable inſtance of the attention : 
he paid to the diſtinction between theſe methods, 
and of the preference he. gave to the former, in his 
great work of the Principia. Having in Lemma 
XIX. and its Corollaries, given a conciſe and ele- 
gant ſolution of a noted geometric Problem, he 
ſubjoins: « Atque ita problematis veterum de qua- 
” I „c xyor 
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1 N10 continuati, 
' & metrica,” qualem veteres qu 
ne rollario exbibetür.“ That t 


Ce 


40 « tuor lineis ab EUCLIDE j1 „& ab:APOLLO- 
non calculus, "fed compoſitio geo- 
bant, in hoe co- 
words, * non cal- 
'« culus fed" compoſitio. geometrica,” refer to Ds 


'CARTES'S prolix, algcdrate ſolution of this Pro- 
blem, in his Geometry, p. 2 5— 34, will, I believe, 


be readily granted by every one, that is nen 
with Sir is A Ac NEWTON'S writings. 


pon tbe whole, I Hambly conceive; that Dr. 


'PEMBERTON's meaning, in the former paſſage, 


might have been better expreſſed in Latin, as 
follows: 66 Szpids eos reprehendebat, qui res mer 


2% geometricas algebraicis rationibus tractaviſſent; 
'« et libro ſuo de Algebra Arithmetice Univerſalis 
<«titulum ponebat, aſſerens carTEesIUM ſuum de 
"6 re eldem volumen inſcitè dixiſſe Geometriam, 


% in quo oſtendit, quomodo hæ computationes fub- 
_«©-fidia eſſe poſſunt geometris ad inveniendum.“ 


Which of theſe tranſlations does moſt juſtly ex- 
be the ſenſe of the original, may, I ſuppoſe, 

ſafely left to the judgement of every perſon 
that Wlan both the languages. | 

I would only add, that this miſtake of CAS- 
TILLIONE, muſt have been owing, either to in- 


advertence, or to his not being perfectly acquainted 


with the Engliſh language; as he' elſewhere ap- 

pears to have had the W veneration for Sir 

ISAACNEWTON. 

This miſtake may, to ſome, vppear trivial; but, 

in my apprehenſion, every circumſtance, relative 

to fo illuſtrious a character as that of Sir is A Ac 
| NEWTON, 


PP One 7.7 

| £57 4 

NEWTON, derives importance from it ; and ought 

to be marked with great exactneſs. 
The foregoing remarks are, with all deference, © 
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1 % 
by the Barometer, reduced to the Engliſh 
Meaſure of Length, and adapted to Fah- 
renheit's Thermometer, and other Scales 
of Heat, and reduced to a more conve- 
nient Expreſſion. By the Aſtronomer 
* e 15 


DE LUC, F. k. s. in a large and 
valuable Treatiſe upon the Ba- 


135 1774 


rometer and Stun ral lately publiſhed at 
Geneva, the reſult of many years labour and 
ſtudy, has given a rule for the meaſurement of 
heights by the barometer, deduced from his ex- 
periments, and far more-accurate, than any pub- 
liſhed before; ſince it appears that he could 
determine heights by it generally to 10 or 
15 feet, and that the error ſeldom, if ever, 


amounted to double that quantity. This valuable 


degree of exactneſs he has obtained principally 
by detecting the faults of the common barometer, 
and, in conſequence, improving the conſtruc- 


tion of it; and by introducing the uſe of the 
mercurial thermometer, to accompany that of 
the barometer. The principal faults, which 
he found in the common barometers,” arole from 


2 the 


* 


- 
- 
„ 
- : W 
— 


the repylſions of che quickſilyer by the glaſs. 
tobe, from. 2ir. and moiſture. admitted inte the 
rae; and. Fog te, dre of the wee of 
quickfiſver by heat and cold; another very con- 
hderable. error, arofe,, in ;calculating heights from 
| the barometer, by not. allowing for. the changes. 
of the denſity. of the air, whoſe gravity affords 
us this meaſure of heights, owing to heat and 
cold. The firſt! cauſe of error, that of the repul- 
ſion oh the tubes, he remedied, by : ſubſtituting, a 
ſypbon-bargmeter inſtead of the ſimple upright 
tube, the repulſion of the two legs of the ſyphon, 
counteracting itſelf; the error arifing from air and 
moiſture in the tube he cured by boiling the quick- 
blyer, after it was put into, the, tube, and other 
Ein; ks amor N the e of the 
heights, ariſing, from the changes of the denſity 
of the quickſilver, and denſity of the air by heat 
and cold, he ſhews how to correct by allowances 
depending on two thermometers, one attached 
to the frame of the barometer itſelf, and the other 
made to be expoſed to the open air, to ſhew its 
degree of heat; which thermometers are to be 
noted both at the top and bottom of the hill. 
Laſtly, by 2 great number of experiments made 
with accurate: baxometers and thermometers of h.s 
_ own conſtruction, he has deduced a rule for cal- 
culating heights, of places; the exactneſs of which 
he has ſufficiently proved by a large table of ex- 
periments. But this rule is expreſſed in French 
meaſure, and is adapted either to a thermometer, 
whoſe'freezing point is o, and that of boiling water 
80, or to thermometers of particular ſcales. It 


may 


6.260 J 


may be therefore” uſeful, to reduce M. v#! Lues' 
rule to Engliſh meaſure, and to adapt it to the 
thermometer of Fabrenheit's ſcale, which Is gele- £ 
rally uſed in this country. i p 
NI. DE LUC, in the winter Kab heath the 
air of his room to as great degree as he could, "and 
noted the riſe of the barometer, owing to the di- 
minution of its denſity, or ſpecific gravity, by heat ; 
he alſo noted the height of the thermometer, 
both before and after the room was heated. Hence 
he deduced a rule, that when the barometer is at 
27 French inches, which was the caſe in this experi- 
ment, an increaſe of heat, from freezing to that 
of boiling water, will raiſe the barometer 6 lines, 
or th part of the whole. It is eaſy to ſee, that 
- when the barometer is higher than 27 F rench inches, 
this variation will increaſe in the ſame proportion ; 
or will be always -:.th of the heighth of the ba- 
rometer; therefore, if the height of the barometer 
be called B, the rife of the barometer, for an in- 
. of heat from freezing to boiling water, will 


be =; and, as it will be leſs for a leſs difference 


of "ink; therefore, if the number of degrees, 
marked on the thermometer, between freezing and 

boiling water, be called K, and the riſe of the 
thermometer from any given point be called H, 


the correſpondent riſe of the barometer Will be : 
= = X 2. by the increaſe E heat from the given 


* by the number of degrees H. If the heat, 
inſtead of . was to decreale, then H 


would 


0 


13 


Were ee Was * hat 
ſubſtracted 7 * +13 if it was. lower, he added i * 


; 2s he obtained the exatt height of the barome- 


. Pie calculations. Calling theſe two altitudes 
of the barometer B and b, ; jo 
log. 5, for the logarithm 


teriſtic, . or conſidering 
\ decimals, and Fandel 
* thermometer, ex ed 
tom of the hill, . freezing 5 point being o, Ts 
water at- he 


the point of boiling 
experiments, that the height of the hill 11 3 


given in French toiſes, when c ib 1 64, 'by 


161 3 
add Sgnify f of. degrees es decreaſe of heat, 
and the barometer would ank by x. he 


fixt e of heat, to which "M7 DE Luc 
tho ph t {t to reduce his 6bſexyations'of the ba- 
is . :th of the interval from freezing to 
boiling water above the former point: and if the 
than this degree, he 


1 


o the obſerved height of the barometer ; and 


ter, ſuch as it would have been, if the denſit IE 
its quickfilver had been the ſame as anſwers to 
the fixt degree of temperature. He thus'cotrec- 
ted the height of both his baronieters (that at the 
Wes, and | that at the top f the hill) for the 
E deg ree of heat, indicated hy a thermo- 
eter attachec to the barometer,” at each ſtation; 
tor it [might and would commonly happen, that 
the degjer of heat would be different at the two 


ſtations. The heights of the barometers, thus 


orrected, were what he made uſe of in his fub- 


tting log. B and 
B, and 5, taking 
only the four firſt 5 of rue after the charac- 
the remaining figures as 

for the — height of 
to the air at top and bot- 


—— 


finds, by 


Vol. LXIV. 4 — 1 


| "thermometer, when the barometer ſtands at 30 


i} 


2505 taking 52 difference e of he 1 carithins 'of 
the heights of the barometer, or will be equal 
to log. B — log. 5 and in any. wy degree of 
heat, will be greater or leſs, in rtion 5 
the rarity; of the air is greater or Ren, than 1 
the fixt temperature ; or r or leſs b ech 

part of the whole, for every degree of 
mometer reckoned from the fixt temperature wo 
and conſequently the height of the place will be 
expreſſed generally i in French toiſes, by this formula 


egos + HELD ET 


. 
To reduce this 


to Engliſh meaſure, 2 to the ſeale of 
Fahrenheit s thermometer, we ſhould firſt premiſe 
- ſome particulars. The French foot is to the Eng- 
- liſh foot, as 2,06975 to 1, as was found by a very 
accurate ent: ſee Phil. Tranſ. Vol. EVIE. 
for 1768, p. 326; and it is well known, that the 
point of freezing, on Fahrenheit's thermometer; is 
at 92; and that of boiling. water at 212, or the 
interval between them 180 degrees. But M. px 
Luc's point of boiling water Bo, was marked when 
the barometer was at 27 French inches; and it is 
the cuſtom of our principal Engliſh workmen to 
mark the point of boiling water, 212, on Fahrenheit's 


inches, which is equal to 28 inches, 1,8 lines French 
meaſure; or 13, 8 lines higher than M. Dt Luc's baro- 
meter, when he ſet off the point of boiling water 

on his thermometers; and it is well known, that the 
beat of boiling water varies with the weight of 
_ the atmoſphere: M. vs Luc — by his experi- 
N ments, 


ments, this rule, * * 1 line in the 
height of the barometer, raiſes the quickſilver 
of the thermometer, placed in boilin ng water, by 
ruth part of the interval between the freezing 
| point and that of boiling water: he afterwards 
indeed found, that this rule would not anſwer for 
ſuch Jarge-variations of the barometer, as take place 
in aſcending to very great heights above the earth's 
„ rface ; vid. Eſſai ſur les variations du chal: de 
Jean bail: but it is accurate enough, for, any 
— variation of the barometer, on one fide or 
other of its mean height in theſe loweſt regions of 
the atmoſphere. The change therefore of the boiling 
point on Fahrenheit's ſcale, for a change of 1 line 
in the barometer, will be r = 0,16;- therefore 
13,8 lines will cauſe o, 16 X 13,8 = 2, 2 degrees of 
 Fahrenheit's ſcale: and a thermometer, whoſe point 
of boiling water was marked 212, when the ba- 
rometer ſtood at 30 Engliſh inches 28 inches, 
1,8 lines French meaſure, will, when the barome- 
ter deſcends to 27 French inches, fink 2,2 degrees 
in boiling __ . or to 209,8, or in round num- 
bers at 210 rg_0ns „which is diſtant only 178 
from | 1 ge "of freezing. Hence an ex- 
tent ol 805 of LuC's thermometer anſwers 
to an extent of 178 of our Fahrenheit s thermome- 
ter; and putting F for the degrees of this thermo- 
meter, correſponding to Cof M. ps LUC's, w we ſhall 
have C: F— 32 :: 80: 178, and C=F—32 x g [ * 
which ſubſtituted in M. pz Lvc's a gives 


Bu. bes log. 3 x 1+ = = 


— 32K 1 — "164 
215 | 


= log. E—Tog. 3 x 14+ 
TY 


atv 
| —— 
— 
TY 


| X21 . 
1A: ttterti fli LIE - 


e x 1 
i Sf | wn. 
— 87 4 Ter 
; x1 + . 
oj on bs Gill "oo W668 vat ia French wifes, menen 

adapted is Falrenheit's thermometer. To brin 
out. in Englith fathom (or meaſure of 6 222 mu Ty 
ply the above expreffion by 1,66575, and as _ 


have © fog. B— e 7 * 1 + — 


T* 7 TT 1 
* 765 FF % 7558 


* 24. E 
— 9 27 1 in tound number 


1 


— 


' 


* "i 14 ö F 49, 


which will 
* D bl "= 


— 18 bt between the two ſtätt rigs ih 


liſh fathom. 5.00 per 
hy 1 the, — TT, B and 5. 4 H. 
been mentioned befor LEO EY hts * the ba- 


rameter, at the lower i Ra Rats "both. 
corrected; according; tq N LUC * Ir Aloe, 
Hor the; difference of hear 4 95 xed tenmpe the 


tue, (namely 4th of the 1 uterval | eren 5 
and anne water), and the reſen nt ear l very 

che thermometer Atache cen to | mtter At 
each fat atiON, 3 JI it is 'not 10485 55 to correct 
both. barometers for the effect. Of Heat, but pnly one 
for the difference of -heat-of the two; which will 
de more convenient alſo on, another account, be- 
tauſe the difference of heat, at the two — 

W 


(ng) 
will be generally fmall, and the correction to re- 
duce one barometer to the heat of the other will 
conſequently be ſmall alfo; whereas the difference 
of the preſent heat, and.the r . and. 
_ conſequently the correction of both barometers, 
may de frequently very conſiderable: 2 is 
evident: becauſe if the heat of the barometers, at 
both ſtations, was the ſame, however different from 
the fixt temperature choſen by M. o Luc, no 
correction would be neceffaty ; the mercury in the 
| barometer in both ſtations, being expanded in the 
ſame proportion, and conſequently the difference- 
of the-logarithms of its height, at both. ſtations,. 
being the dame, as if the heat oS both ne 
agreed with that of the fixt temperature. I hall now 
thetefore fuppoſe the upper barometer is to he 
corrected, to reduce it to the te ature of the 
lower one, and that þ Genifes:the height of this ba- 
rometer, as obſeryed, and not yet corrected; the 
cortection, from what has been Bid above, calling D 
the dtfferenés vf height of che thermometer attach 
ed to the barometer at the two ſtations, will be 


FF — according as the thermometer ſtands. 
higheſt at the lower o or upper ſtation; and the 


er barometer. corretted, inſtead. of & will be 
| Db. 


which ſubſtituted in the feranda, gives | 


— — * 
Es 24 — DD . But the cer- 


44 

rechon on account f- the difference: of haat of the: 
batometer at the tWo ſtations, may he reduced to 
a ſtill eaſier expreſſion, in which the variable 


- quantity 4 the height of the upper 8 
Fe 


1166 1 


ſhall not appear. The fluxion of a hes 4 is to 
the fluxion of its natural number, as the modulus of. 
the ſyſtem to the natural number z and 4343 is the 
modulus of the common logarithms, when the four i 
places, next following the — car" are taken as 
whole numbers, inſtead of decimals, which is meant 
to be _— i» the uſe of the foregoing formula. 


Therefore - _ being very ſmall with reſpect to, 
we ſhall have, variation, of log. b: variation of b 3 | 
(= ==) :: 4343 b very nearly, and thence va- 
Ds = x 288 2 w + 482. 


riation of log. b= + 4 ; 
Which (putting * 0 =+ bis 52 2 ob * 


D3 
log. G 7 2 log. 6 + 0,454 D, Which 
being ſubſtituted i in the formula above, will give 
the difference of height, of the two ſtations, in 


Engliſh fathom, in a more convenient expreſſion, 


namely log. 33 low: = F- 0,452 Dx 1+ 
where the upper fign, — 
thermometer of the barometer is higheſt at the 
lower ftation, and the lower fign, +, is to be uſed, 
when the ſaid thermometer is loweſt at the lower 
ſtation. The firſt caſe will be moſt common; eſpe- 
cially where the difference of height of the two 
ſtations is conſiderable. It ſhould alſo be obſerved, 
that when F, the height of 3 — 8 thermo- 


meter, is leſs than 40˙, TE -- ©? becoming nega- 


tive or ſubſtractive, muſt be ied 3 in the calcu- 
lation accordin gly. 4 


i; 146 th; he 


It 


TI 


It may perhaps be cohvenient to repeat here the 
meaning of the algebraic terms, uſed in the fore- 
going formula, that any perſon may make uſe of it, 
without having occaſion to recur to the foregoing 
inveſtigation: B ſignifies, the obſerved altitude of 
the barometer at the lower ſtation, and h that at 
the upper ſtation; Log. B and Log. 6, ſignify their 
logarithms taken out ef the common tables, by 
allemigg the four firſt figures next following the 
characteriſtic as whole numbers, and conſidering the 
three remaining figures, to the right hand, as deci- 
mals; D ſignifies the difference of height of Fahren- 
bheit's thermometer, attached to the barometer at 
the top and bottom of the hill; and F fignifies the 
mean of the two heights of F ahrenheit's thermome- 
ter, expoſed freely for a few minutes to the open air 
in the ſhade, at the top and bottom of the hill. 
The farmula, for the meaſure of heights, may 
alſo. be changed, and adapted to thermometers of 
particular ſcales, for the convenience of calcula- 
tion, as M. DE Luc has done; but theſe ſcales 
will be different from his. The thermometer, at- 
tached to the barometer, had better be divided 
with the interval between freezing and boiling 
water, conſiſting of 8 1, 4 degrees (=180 X, 452) 
the freezing point may be marked o, and the 
point of. boiling, water will be $1,4; for then, if 
the difference of height of this thermometer, at 
the two ſtations, be called d. we ſhall have d=, 
0,452 xD. for d: D:: 81,4: 180 :: 0,452 : 1, and 
the number of degrees expreſt by d, will ſhew 
immediately the correction for the difference of 
heat of the two barometers. If the thermometer, 
defigned to ſhew the temperature of the air, be 


divided 


t 


divided wien the ;khiaovab-bdcinag: freoping und 
boiling water = 200, and the; freezing point be 
marked , and the boiling point C19, and the 


heights of this ebe e end Nations, : 
be called G and I. w Ls have 1 * 


1000 


of Fahrenheit 8 thermometer, reckoned from 8 ae- 
grees above n AY 449: Soo: 1 80 200 :: 


8: 9. and the fraction , if bath the nu- 


merator and denominator be increaſed i in the ratio 


eg 449 to 500, will become = e A 


500 
enen G41 
; * 5 2 * g becauſe rs 5 -+9 
1 2 z. Therefore, if the thermometer 


.of the barometer has the freezing arked o, 
and the point of boiling water 81,4, and the dif- 
ference of its height, at the two ſtations, be called 
4; and the thermometer for meafuring the tem- 
perature of the air, be divided with the interval 
of 200 between the freezing point and that of 
- boiling water, and the firſt be marked — 9, and 
the litter ＋ 191, and the degrees, ſhewn by this, 
at the two ſtations, be called G and I; the. formula, 
that will give the height of the upper ſtation 
above. the Wer one, in Englih _=_ will 


log. B — log, FA 1 F T which 
conſequently multiplied by 6, will give the height 
in Engliſh feet. It is to be obſerved, as before, 
that — dor ＋ d is to be uſed, according as the 


thermometer, attached to the barometer, i is bigheft 
7 a 


1 


'S 169 1 — 
at the — or upper ſtation; * if G and I 
ſhould happen to fall below o of the re ro or Þ 
be ſubſttactive, they muſt be applied ace 
in the Ea.” 8 20 A 12 
I ſhall-now add fiothing Ar but to gie the 
n for finding heights by the barometer, accord! 
ing to the for mulæ delivered above, in common 
language; firſt, as adapted to Fahrenheit's ther- 
mometer, and next, as adapted to the two ther. 
mometers of particular ſcales. | Take the differ- 
ence of the tabülar logarithms of the obſerved 
heights of the barometer, at the two ſtations, 
conſidering the 4 firſt figures, excluſive of the 
om as whole W and the three remain - 
ing figures to the right as decimals, and ſub- 
ſtract or add th of the difference of the alti- 
tude of the Fan Ebrenheit s thermometer, attached to 
the barometer at the two ſtations, according as it : 
was higheſt at the lower or upper ſtation; thus you 
will have the height of the upper tation above the 
lower, in Engliſh fathom, nearly; to be cortected, 
as follows: make this proportion; as 449 is to the 
difference of the mean altitude of Fahrenheit's 
thermometer, expoſed to the air at the two ſta- 
tions, from 40, ſo is the height of the upper 
ſtation found neatly, to the correction of the ſame; 
which added or ſubſtracted, according as the mean 
altitude of Fahrenheit's thermometer was higher 
or lower than 40, will give the true height of 
the upper ſtation above the lower, in Engiuth fa- 
thoms; and multiplied wy 6, wall give it in Eng- 
liſh feet. 

The ſame rule, adapted to the thermometers of 


particular ſcales, is this: 
Vor. LXESY.: Take 


Z 


7 * 


_ 17 
Take the difference of the: tabular Meri 

of the obſerved heights of the barometer, at the 
two ſtations, confidering the 4 firſt figures (ex- 
cluſive of the index) as Yrs numbers, and the 
three remaining figures to the right as decimals ; 
and ſubſtract or add the difference of the ther- 
mometer, of a particular ſcale, attached to the 
J r at the two ſtations, according as it 
was higheſt at the lower or upper ſtation, and 
— wil have the height of the upper ſtation 
above the lower one, in Engliſh fathom, nearly ; 
to be correfted as follows: make this propor- 
tion; as 1000 is to the ſum of the altitudes of 
the thermometer of a particular ſcale, expoſed to 
2 air at both ſtations, ſo is the height of the 
r ſtation above the lower, found nearly, to the 
3 of the ſame; which added or ſubſtracted, 

according as the ſum of the altitudes of the ther- 
mometers, expoſed to the air, is poſitive or ne- 
gatire, will give the true height of the upper ſta- 
tion above the lower in Engliſh fathoms ; and 
ene by 6, will lie it in . feet. 


NE VIL MASKELYNE, 
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| x XI. 5 ee 70 "> Ae, Rojet, | 

from Samuel Holland, E 7. N 
General of Lands for. «3 M DG Dig 

trict of America, containing ſome Eclipſes 

, Jupiter's "OD; eee, near 

£ Quebec. * 


Lad 3 w : 1 1 
„ * — - 


- 


ken, — River, oa. 18, 1136. 


8 1 u, 7 
Redde, Jan. 20, Would have taken the liberty, of 

2774+, | troubling vou with a letter be-, 
fore I left Quebec; but being in hopes of making 
ſome obſervauons at my arrival here, to join wit 5 
thoſe I now incloſe, made at Quebec ſince I had 
the honor of tranſmitting to you my laſt, I deferred 
it till now, and am ſorry to inform you, I have had 


no ſucceſs with Jupiter's ſatellites, and muſt wait till 


after the conjunction of that planet with the Sun; 3 
when I ſhall uſe all my a to ſupply my. 
loſſes that way, this ſeaſon, through the badneſs of 
the weather, my travels, and the ſurvey. 
Agreeable to your deſire, I have here incloſed, Mr. 
Sproule's obſervations, made at GASPEE,with the ſteps 
he took relative thereto (which, I hope, will enable 
you to determine the longitude of his place of obſer- 
vation) with thoſe of mine made at St. joux's iſland, 
and QUEBEC, which will be of great ſervice to the 
bulineſs I have the honour to be entruſted with. 
= = 5 I have 


* 
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T have now materials for forming 2 _—_ map 
of our ſurveys of the gulph and river St. LawRENCE, 


and with the affiſtance of. Mr. Deſbarre's ſurveys, 
employed by the Admiralty, 


L ſhall be able to bring 
my map as far as f SABLE, the Southwelt point 

of the peninſula of NOVA SCOTIA, _- 
Mr. Wright is ſurveying. the N. E. part 5 that 
vince, and will be obliged to winter in thoſe parts. 
r. Sproule is now empleyed in ſurveying CASCO- 
BAY, and from thence continues his operations to- 
wards the bay of FunDyY; while I am buſy in de- 


fining this harbor, river, and the ſea coaſt, from 


CAPE ELIZABET to CAPE ANNE, where Mr. Wright 
will begin next ſpring, on his return from the- 
Gulph of St. Lawrence; ſo that I hope to complete 
the. ſurvey of the Northern diſtrick in a few years 


more; when F ſhall reduce our work to general 
maps and charts, with the exact latitudes, and; with. 


Nur aſſiſtance, the· longitudes alſo, determined from. 
qur obſervations, compared with yours. 

Our ſurvey of places and harbors of note, is by a. 
ſcale of 2000 feet to an inch, and the other parts by: 
4000; after which it is reduced to a ſeale of two. 


ſtatute mites to an inch, ot better than 8 , inches 
to a degree. of latitude. Theſe maps 1 1 purpoſe 


making on a globular projedtion, conhdet1 10g tho 


earth as a ſphere. 


As, by the time. I hope to receive your determi- 
nation of the longitudes of the above places, I ſhall. 
be ready for compoſing. my, fieſt map, E ſhall be 
greatly obliged to you for your opinion of-the moſt 
uſeful and exact globular projection for a ſpace con- 


tained. between the An and 51ſt parallels. of lati- 


tude, 


t 


dabei ee 83d and 78th degrees ot 
longitude ; which projection may equally ſerve for 
the ſeparate maps; I may find -it. convenient to make 
of different parts of my diſtrict, as well as of the 
whole of it, whieh is com prehended in this ſpace: 
but thoſe charts intended for the uſe of the navy 
I ſhall compels on Wright sor 'Mercator's pro- 
jection. S ah 


__ of: rectifying . latitude of 
where Ma dees the tranſit of Venus, of which 
he has acquainted you: I had likewiſe an opportu- 
nity, on my way to this place, to tectify the latitude 
of St. jonk's iſland, at the entrance of PpoRTH jov, 
where I made my obſervations i in 1765, as I had, at: 


that time, no other. inſtrument, but an aſtronomical 


quadrant, of the old conſtruction; which I. found. 
to be very erroneous, when 1 compared it. with: 


B1RD's,.o0n-its arrival at Louiſburg, ſome. time aſter- 


wards: Mr. Wright and I, from very careful ob- 
ſervations with this laſt inſirument, have now deter- 
mined the latitude. of the place, where my obſerva- 


Amherſt, the place. we. now. obſerved. at, to be 
46* 11' & North. 

It Sg me great ſatisfaction. to have an oppor-- 
tunity of examining. BIRD'S aſtronomical quadrant, . 
laſt year, in New. Vork province, in determining 
the latitude of 415, for ſettling. the boundary line, 
between that colony and Ne Jerſey, with the. ſame - 
inſtrument Meſſ. Maſon and Dixon uſed for deter 


Maryland: on this oecaſion, Mr. T TENHOUSE,. 
an 


Mr. Wri ght bas had an op pportunity laſt fpring,: 


iſland of coupe, 


tions were made in 1705, by reducing it from Fort. 


mining the boundary line between Penſylvania and 
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an eſteemed aſtronomer add* ingenidus mechanie ol 
Penſylvania, made uſe of it, and I, of AIR n's;:when 
we never found theth to differ! more than 17/7, 
which ſurprized that gentleman much, to find an 
inſtrument, of ſuch ſmall dimenſions, executed with- 
that accuracy, ag to equal ſo nearly his large Zenith 
inſtrument, which alſo is of B12 »'s workmanſhip.. 
I have found the | vn of the entrance of this 
harbor to be 43” E % „though it is in general laid 
down in 43 207, * 5 in ſome maps, 26: and for 
the charts of theſe coaſts, they have but. little ne 
blance to what they ſhould en.. pe al. 
How Meſſ. Wright and Sproule came to ne · 
glect the equation of correſpondent altitudes; I 
cannot otherwiſe account for, but, that they muſt 
bave wanted tables to work by; as before they went 
on thefe obſervations, I had made uſe of M. 
' ÞE LA LAN DER 's tables, and before 1 was maſter of 
Bis, I uſed thoſe calculated by . MARALDI, which, 
though not ſo exact as the former, are very near. 
Me. Sproule's reafon for bringing his obſervations 
to equal or mean time, was for convenience, as the 
timepiece he had, conſtructed by MuDGE and DUT- 
rod, was eaſily brought to it, and is made on the 
lame principles with that time piece, I always uſe, 
_ *eonftructed by the late Mr. 6RAnaM, which keeps 
going for a month, and, when winding up, continues 
going by a ſpting. 
Sr. GERMAIN, a prieſt of the Roman church, 
and who is filed, in the ſeminary, Le profeſſeur en Phi. 
laſophie, had been ſome time with me, practiſing him- 
ſelf in the uſe of the teleſcope, at Jupiter's ſatellites; 
aud, ſome days before the tranſit, he was frequently 


6 trying 


time he called. In re 


85580 


trying the E he ought to be in, when that pher- 
nomenon ſhould by your calculation come: I think he 
perceived the contact before me, but wasfearfal to call 
out too ſuon; for he could not have taken the ſignal 
from me, as he was ſome diſtance off; and 1 did 
not call out, but when I obſerved it, gave a ſignal, 
by a ſqueeze, to a gentleman ſtanding ner, by which 
to the luminous. point, 
which, I think, I aw juſt before the contact, I am 
at a/loſs to account for it; unleſs ſamething may be 
urged, from my not having that part of * Sun's 
diſe exactly in the middle ef the field of my te- | 
leſcope.: . - 1 

: Your A Arected to me at Portſmouth in 
New H Ins 1 ſhalt” receive with. the greateſt 
regard. Tam,” SS» Sf PS 


f WP 


Vour moſt obedient humble ſervant, 


SAMUEL HOLLAND. 
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Ener 2 ＋ "fr y Jupiter, 
talen in the Year 1768, by Enfign 


George Sproule, "'bis M ajefty's 59th 
2 „ "or ine 8 outh Point of the 


nzrance of Galpee Baſon, which bears 
„ forming 
the Bay to the Norghward, NM. 68% . 
_ by the true N eridian,  diftant 1 21 Ma- 
Fine Miles. C ommunicated by the i 
nomer Real. TAE 


Redde, Jan. 20, a E F were "ainſi with | 
t Mr. snokxr's reflecting teleſcope, 
and the times * by a pendulum time- piece, 
made by Meſſieurs MupGE and DUTTON, firſt ad- 
Juſted to equal or mean time, by obſerving the 
paſſage of Sirius through a gun barrel fixed in the 
plane of the meridian, with a contraction made in 
the bore of the barrel; and then proved, in its going, 
by correſponding and fingle. altitudes, taken with 
 HADLEY'$-quadrant, as often as the weather would 
permit, by reflection from clear oily placed in a 
room with two windows; one to the 8. E. and 
3 as f 
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tions were made, the oib was therefore placed 


tion uſed to render it as ſtill as poffible, by fixing a 
| ſhed to windward without the windows. 


reflection, touched the up 


the clock. 


T7 9 he 
the other nearly 8. W. adfacent to where the clock 
ſtood. The windows being high, and the Sun hav- 
ing no great altitude,. during the time the obſerva- 


at ſuch 
a diſtance, from the windows, that no wind could 
get at it to diſturb it. There was alfo every precau- 


The method I uſed, in taking all roy correſponding 


altitudes, was firſt to ſcrew the index to a certain 
altitude; then, for the morning obſervations, T firſt 
noted, when the u 


the lower limb in the oil; Crondly, when the centers. 


pper limb, by reflection, touched 


coincided, by obſervin an equal coincidence in both 
images; and laſtly, when the Sun's lower limb, by 


per in the oil. In the af- 


ternoon, I obſerved the Sun's falling, noting each 


contact correſponding to that in the forenoon. I al- 
ways made it a rule to take a large number, that L 


might rejeft _ where: the oil ſuffered the leaſt 
agitationn 


"The clock was fined to an o pprictk ſteady poſt, in 


| a warm room, kept as temperate as poſſible, by en- 


creaſing or diminiſhing: a large wood. fire oppoſue 


N otwithſtanding every: precaution,. the intenſenels 


of the cold was ſo great, that it frequently ſtopped 
the clock, by which I loſt many obſervations during 
the months of January and February. 


The following obſervations were made, when: it 
was proved to go, at an equal rate, ſome Gays: before 


and after. 


I 4 | The 


Nn 


Tha teleſcope and, quadrant; were the fame Me 
Wright uſed oh the and "Anticoti, & NE 
: The ephemeris uſed was that of Mr. vr 14 
call E, ee for ten years to the meri ian of 
Par is. 8 
The teleſcope I had fixed on a ſteady ſtand with- 
out doors, near the room where the clock ſtood, 
and the time counted by a very careful perſon, with 
another to overlook him: great care was alſo. taken 
of the quadrant, that it ſhould not alter its adjuſt- 
ment between the morning and evening altitudes. 
The - latitude of the place of obſervation, at 
GASPEE, I determined, as accurately as poſſible, by 
feveral meridian altitudes .of the Sun, taken in an 
artificial horizon, with the aforementioned qua- 
drant; the error of adjuſtment being, molt ac- 
curate! y obtained by different methods. The mean 
reſult of the whole { 15 of which agreed one with the 
other to 6 or 7 ſeconds) I found to be 48˙ 47 # if 
The variation af the needle, by repeated Tak dif- 
ferent ways, I found 16˙ 30 Weſt; one of the 4 
meridian altitudes 1 inſert, to Gow: the : method uſed, 
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— go = Sun's zenith diſtance '= 29 41 40 
Sun's .decl. reduced to. the meridian) TIE: : 


of obſervation *. — „ 19 55190 F 


I * . 4 „ £24 + 
24 6} AF 17 + . 


Lat. of the 8. Point of Gaſpee Baſon, 48 47 30 
GEORGE SPROULE.. 


* i, e. The ©'s declination, at the time of his paſſing the 
obſerver's meridian, computed from tables adapted to another 
meridian, according to the known or ſuppoſed longitude. of one 
meridian from the. ocher, 8. HoRSLEY, 
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XXIII. APronomical Obſervations mate by" 
Samuel Holland Eſguire, His 4 Ke. 
Surveyor General of Lands for the 
thern Diſtrict of N or th Anefire, A. 
aſcertaining th, ongitude . of of HER 
Places in the ſaid Diffrift. .: - Gommuni- 

| cated * the, | rOnOMer, On: . 


1 * 4 4 7 - 4 | 
, : N * E. * 
| - : F oD> wo ny {+ = } 20 . — 51 


. Jan. 20, 1774 


KITTERY POINT, in the province 'of's MAIN, in 
bo PISCATAQUA harbour. 1 


BP 
bo 


34 
MAE 


- 
* 1 * 4 
„ 4 


. \% N % 


by reſult of repeated obſervations, 


of © and fixed X's, made IG 7 . 
B1RD's aſtronomical quadrant, 


Latitude 


Obſerved, with pol Loxb's 12 feet refracting RO Wer E 


Immerſion and Emerſions of As ſatellites as follow, 


1771 on * 
April 11th, an immerſion of the 1ſt, at 15 43 30 

27th, ſame fame 14 1.43 
May 4th, fame lame, 15 55 54 

The vARIATION of the COMPASS at this place, 
is 7” 46“ Weſt. 


ORTS MOUTH, 


1 * L137 


ens! 


PORTSMOUTH, province of NEW HAMPSHIRP. 


by reſult of repeated obſervations, 


Latitude: of © and fixed & 8s, made 8 43 1 1 1 5 N. 


Bla D's aſtronomical quadrant, 


. ig eee wich bol loxb' 's 12 feet refracting teleſcope, 
| Trmerfions and Emerſions of 2's ſatellites as follow, 


Apparent time. 


Ne 6th, an emerſion of the zd, at 1r 9 20 
Oc. rrth, ſame e | ſame, = SS 
a r 3 WW 490 

- "oth, fame 24, "19 51 39 

' x2th, ſane 1h, 6 48 1 


" \ q ® gth, ſame 


Dec. Ath, an emerſion, == 


23d, — entirely, | 


3 LYLE WS 
ſame, began to emerge, fame, 


5th, ſame, _ I it, 


The vARIATION of — COMPASS -*-this 


| "is LO 


Sun 


EA 


6 660 1 


2 err. to 45 tables of M. x ihe 


LANDE, for the alteration of the declination in 


the intervals of — obſervations. 


— — On CC ͤ— PEE CE 


* 


Y SAMUEL HOLLAND. 


This fareftice in emerging was 10 copjubAioi wich VIA 


ther, which accaſioned ſuch a deceptipn as to tender this obſer- 
vation uncertain about 20 ſeconds looner than what is marked 


Here, 
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5 ace een to 2onfvor FPYOM IT AgT? 4:0 | 
2 — . 
N 78 N 7 r ogy g © flo } abs, 7% a | 
1 — A b (chimp: WOT 775 8 i | 
XXIV. _Obferuations . of lip/es., 

n no 4e mage at the Royal Ob- 

i Jen Greenwich, rompared with 
Holland: Þ fquaire, 3 General of 
Tandi for the Northern Difriet of Ahne 
Ilca, and of bis Party, in 7 
be, 75 Parts i. N orth . 95 the Lo 
1 Þ1 gituder of the 74 chence dadured, 1 

5 2 ö n 1 
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FF. 7 or 
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ar. 1 5. 
[apa 7. 


pri 14. 


; ot 


25 9 


| | 4 * 3 7 8 , A 2 
k Capt. 0LLAwD's Hos, bearing} 
\. 6 W. from QpKBEC; diſtant from 
of ST, LEWI 


jr 


— 


1.15 4 
To 4.15 12 22 
1. it, 26 27 


Mean time. 


Em. 1. 10 26 22 
N 


kurreny rolxr, in the province off 
ua, in PISCATAQUa: Harbour. | 


LiurmouTy, in the 


Province © 
HAMPSHIRE, 


RE wE. 9535 
4 3514373 
14 143 172 
Im. 2. [15 55 $4 112 4 


Em. 1.1 


„ 


Em. 1.9 


0 
Em. 1. 10 
Em. 1. 6 


[ ſuppoſe the error of che times computed in =o 


- | the Naatical Almanac in 177t, when the 


' , weather allowed me to obſerve no im- | 
merſions of this ſatellite, to be a mean be-“ 
 iveck tho Wrcrs i 1770 and 20724, 


1 


The obſervations here referred to, made by Go wry" 
els anon athers of his s party: are to be'foun@ it | 


-  Phnlotophical an 
E and Vol. ̃ 
dent to me fro ? 


* * 
* 
0 


his obſervations, tranſmained 1 to me 2 Ge not 4 


— 
. re re —_ „% „ wer 


I F 
It appears, a the obferrations of 2 t. Hol- 

=? E ge with a 
t feet ref ot ORT con ank 
> 7 mes with an achromalic teleſcope of DO.LoND. 
of 10, and at other times, one 1 12 . The 
N at the ROYAL OBSERVATORY were alſo 


2 3 times with a treble 9 j ect glaſs te- 

oppe ef © H0LLOND, of 31 feet; ut oſteder 
1 a 6 feet reflector, of sHorT's conſtruction. 
Theſe cireumſtances are always noted ie 
Obſervations: I have wy made ufe of the obſerva- 


Al 25 Ping much dete | 


2 4 I 


Ann thoſs ef the ochers- 
I recen, th the'6-feet refletor ſbe wo an ihnfr- 
:fion of thefirſt ſatellite of Jupiter later, and an emer- 

fion ſooner, by 20/7; than a 2-feet reflector; or by 
. 13”, than a 34-feet treble object glaſs fatter, or 

2 10 or 12-teet double object 11 refractor of DoL- 
LOND. 


2 943 
— 


I 


— — 2 — 
thoſe-matte- in M0RNονn AMPRYCA-> ke 
ſpondibgones; which however is very RI 


on klis the meateſt20'tlienith@ were oBferved.” —_ 


eur oi thecompatead!time-of. = = in te 
' Nautical:Alminie warnfoundÞby 2 
vatibn at Gremwirin and the” DS aittcat 


Aluinaacp thus: corre ooinfate?' with the tint 
obſerved in North Aneries' gave the diffetenee of 


. meridians betweemthiopratennd Greenwidr; farthe 
reduction being! 


fir! made for” the Gffeſence "0 
tule ſoapes, if nexeſſly, in the manher dfftht 
plate. It is houever to. B uUnffer fd, th 
this way of deduring "the differente Ans, 
by comparing an eelipſe obſetved at Grcehwiel 
with another eclipſe obſerved elſewhere, the inter- 
val of time between the two eclipſes ought t de 
very ſhort; otherwiſe it cannot be ſuppoſed, 
that the errors of the tables ſhould continue the 
ſame. Hence it has happened, that many of the 
North American obſervations have been loſt for 
this uſe, for want of - obſervations near' enough 
to them made at Greenwich: In ſome other caſes, 
indeed, I have been obliged to compare together 
obſervations made with a greater interval between 
them than I ſhould have choſen, but for fear of 
loſing ſome uſeful compariſons. As the preceding 
table affords ſeveral determinations of the longitude 
of moſt of the places, it may be proper to point 
out, bow the true difference of meridians may be 

B b 2 beſt 


. * | - Ul 3 


will be, to take'a.mean of all tho refults given by the 
immerſions, and a mean of. all:the reſuſis given by 
the emerſions, ſeparately : the mean of theſe two 
meat will be the true difference af the meridians, 
and will be much more to be upon, thaw. 
I it was deduced from immerſions - ot emerſions- 
only z becauſe this method of on removes. 
the conſtant errors ariſing from the differences df the 
teleſcopes, air, and. eyes of the diſtant obſervers 3 
theſe cauſes of. error adlige ſeparate reſults of 
immerſions and emerſions, in contraxy. ways. I Thall 
now only. add tlie difference of meridians deduced 
from the obſervations contained in the preceding 
. by * a Proper © mean bore: the ſeveral: 
, bh. >. . W 2 £71 
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xxv. 12 nd 1 Eee foabef D1- 
ter's B Satellite, oed ar "Jupiter's 3 
| Inler, on the Ifand of Anticoſti, North 
America, by Mr. Thomas Wright, 
Depaiy Sar "bi General of *- Lands o. 

waxy N 5 Di rift of America; ; an 
tbe Longitude of 

Comlar: oy d Obfervations made at 


-- ls Loyal Der vatory at Cech 5 
the * 8 


- bs ay + . = — Jr" a> 


Redde, Jan. 20, F PHE SE. obfirvitions were com- 
-" iy munitated tõ me ſome years ago 
by Mr. WRIGHT. They were made, as he informed 
me, at JUPITER'S INLET, two leagues to the weſt- 
ward of the ſouth- weſt pdint of the iſland of anTi- 
cosT1, ſituated at the enttance of the river sr. LAu- 
RENCE, in latitude 49? 26“ North, with a two- feet 
reflecting teleſcope of the late Mr. shox r's conſtruc- 
tion. The pendulum clock, made uſe of, vibrated 
| half-ſeconds, and was regulated by equal altitudes of 
the ſun, taken by reflection, from the ſurface of a 
fluid, with a HADLEY's ſextant of 18 inches radius, 
having a braſs arch and index, and ivory vernier, 
made by Meſſieurs HEATH and winG, 


In 


[91]. 


In compuing the going of dis aka nin the 
cofreſponding altitudes of the fun, Mr. waiehr 
had negfected to apply the equation of the middle 


time, wing: to the change of the Sun's declination: ' 
the. morning 2 afternoon obſervations, 


between * 
commonty * 


"called"! rhe eguation of. correſponding | 


altitudes. I have therefore made the proper al- 


lowance on this account, in computing the appa- 
rent time, on ſuppoſition, that the-interval of time 
between the_ morning and, afternoon. abſervatiogs | was 
always four hours; Mr. Wwalehr having informed 


D 


Mr. WRIGHT'S obſervations of 2 ecliples: 


of 1 s. firſt. Bree d eee are as * 


lows: | | T% 


nr | 
76 d 
1 lum. 14 50 27-4 
2. Im. 13 2 21 

18. Im. 11 19 © 
25. .\Im. 13. 13 46 
Mar. 29. Em. 12 10 69 16 
April 5. Em. 14 7 :2Jj- 1D * oy 
J. Em. 8 36 19] 12 4 14 57 
14. Em. 10 32 50| 1447 4 14 52 

30. Em. 8 54 17] 13 8 59 4 14 42 

The mean difference of. meridians by the four: 
immerfions i is 4* 15” 194”, and by the five immer- 
fions is 14 451; both which ought to be cor- 


rected, by. the help of the neareſt obſervations made 
1 at: 


4 14 28 
14 48 


me, it was always from thtee to five hours; whence 
the equation may be allowed certainly within * 
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1 10 } 
vat at the Royal Obſervatory at 1 The i im- 
merſions and * t obſerved... there, proper to. 
e with the preceding obſervations, are theſe; 
. all obſerved with a ſix- feet reflector, which, 1Ireckon, . 
ſhews an immerſion of the firſt fatellite ' 20 later, 


and an emerſion of the fame as, . W „ 
a 12 refleQing teleſcope. g 


Obſerved at Greenwich. 23 time 2 Ng 
Almanac. 


1767 * Go e N tt 2 N 10 
Jan, 12. Im. 17 41 41 bo 2 8 — 0 
Feb. 27. Im. 11 57 7 58 K 
22. Em. 14 28 a 1 28 50 — 4 
ii 9. Em. 7 20 1 7 20 25 — 
Em. 14 47 52 14 47 45) 
166. Em. 9 16 13] 9 16 55 — 42 
30. Em. 13 9 1013 8 59 n 
Em. 9 32 261 9 33 „ 

Tbe correction of the Nautical Almanac for a 
fix feet reflector, by the mean of the two immer- 
fions, is — 43”, which applied to 4* 1 5/ 194”, the 
longitude of Jupiter's inlet found from immer- 
ſions, by the help of the Nautical Almanac, gives 
4 14' 361“, the difference of longitude deduced 
from the immetfions. The correction of the Nau- 
tical Almanac, by the mean of the ſix emerſions, 
is — 16F”, which applied to 4* 14 453”, the lon- 
gitude of Jupiter's inlet found by the eas, by 
the help of the Nautical Almanac, gives 4* 14 29”, 

the longitude deduced from the emerſions. The 
mean of theſe two reſults, found from the | immer- 
fions and emerſions ſeparately, ' is 4 14/ 33” "i 
proper difference of longitude of JVPITER'S INLET | 
| WEST 


[. 193 ]- 


vyxs T of GREENWICH, T have here made no al- 
lowance for the difference of power of the two- feet re- 
flector, uſed at Jupiter's inlet, and the ſix- feet reflector, 
uſed at Greenwich ; bernald the mean is taken be- 
tween the reſults fram the immerſions and emetſions . 
which method includes that correction; that is to 
ſay, gives the fame reſult whether that correction be 
made or not. From the foregoing compariſons it 
ſhould ſeem that the air is much clearer at the iſland 
of AN ricos ri than at GREENWICH, which Mr. 
WRIGHT confirmed to me, ſince the immerſions 
give the longitude only 71“ greater than the emer- 
ſions; which ſhews 3 Mr. wRIGHT obſerved an 
_ immerſion. only 4 ſooner, and an emerſion as 
much later, * a two feet reflector, than was 
done at Greenwich in a fix feet reflector; although, in 
an equally good air, this latter teleſcope would have 
had the ; adrantgs. of the former * 200% inſtead 


4 


of * 85 
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XXV. Earract of or A . Ms: 
 Humphey Marſhall, of Weſt Bradford, in 
Cheſter County, Pennſylvania, zo Dr. 
Franklin, ſent with Sketches of the Solar 
Spock, dated * 3s. 1773s, 


Nedde, Feb. 3, AVING. for ſome time declined' 

+ FT making any more obſervations, on 
the dark ſpots that appear on the Sun's difk, I no-. 
ſend a copy of the figures, I drew of them; which I 
defire may be preſented to'the Royal Society. Per- 
haps ſome one or more of the members may be 
pleaſed with. them, in which caſe,. I ſhall not think 
my labour loſt. They were viewed with a reflecting. 
| teleſcope of inches, and their appearances, I 
think,” pretty truly delineated, both as to magnitude 
and ſituation. Upon the whole, I am of opinion, 
that the ſpots. are near the Sun's ſurface, if not 
cloſely adhering thereto,. for theſe reaſons; 1. That 
their velocities are apparently greateſt near the center, 
and gradually flower towards each limb. 2. That 
the ſhape of the ſpots varies, according to their po- 
fition on the ſeveral parts of the Sun's diſk ; thoſe 
that appear broad, and nearly round, when on the 
middle, ſeeming, at their firſt appearance on the 
eaſtern limb, but as lines; and, as they adyance to- 


wards 


[#95] 


wards the center, grow oval, then round, and, in 
their progreſs to the weſtern limb, appear again as - 
ovals and lines. My other remarks were, that the 
ſpots. were twelve days and an half, and about two or 
three hotirs, in paſſing; that, though ſome continued 
viſible from one imb to the other, a few would 
diſa appear, after. having been viſible ſeveral days; and 
others divided into parts; that ſcarce any — ever 
appeared beyond what may be called the polar 
circles of the ſun; and that the ſame ſpot never 
appeared, a ſecond time, on the eaſtern limb, at leaſt | 
not in the ſame form and pokition. 


The FR of the ſolar ſpots, mentioned in this kite, are ; Retches wwith 
Black lead pencil, upon a very ſmall ſeale. They are ac 
| | Part wes of the fate of the <ocather at the time of each obſervation and 
ſometimes the height of the thermometer is mentioned. Among | theſe me- 


* li, e following 1 the * . 


February 21ſt, 1773, Thermometer at 3 degrees 
below o at  Sun-riſe, This morning, had there been 
a ſhow on the ground, I believe it would have been 
as cold as it was January zd, 1767, when the ther- 

mometer was 22 degrees below o, there being a 
large ſnow on the A at that tients. and none 
now, | | 


Ceca Wynn. unt 
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XXVII. Account of the H ouſe-martin, or 
Martlet. In a Letter from the Rev. 
Gilbert White zo 11 Hon. Daines Bar- . 
2 


DEAR SIR, 


Redde, Feb. 10, IN obedience to your iojunftions, ie 
| 1774 | downto give you ſome account of the 
HOUSE-MARTIN, or MARTLET:: and if my mono- 
graphy, of this little domeſtic and familiar bird, ſnould 

2. pen to meet with your approbation, I may pro- 
bably ſoon extend my enquiries to the reſt of the 
Britiſh birundines, the ſwallow, . the ſwift, and the 
bank-martin. 35. 
A few houſe-martins- begin to appear chone the. 
f 76th of April; uſually ſome few days later than the 

ſwallow. For ſome time after they appear, the 

hirundines in general pay no. attention to the buſi- 
neſs of nidification; but play and ſport About, 
either to reeruit from the fatigue of their journey, 
if they do migrate at all; or elſe, that their blood 
may recover its true tone and texture, after it has 


been ſo long benumbed by the ſeverities of winter. 
About the middle of May, if the weather be fine, 
the martin begins to think, in earneſt, of providing 
2 manſion for its family. The eruſt, or ſhell of 
this neſt, ſeems to be formed of ſuch dirt, as comes 
moſt readily to hand; and is «.tempered- and wrought 


together 


[ 297 ] 


together with little bits of broken ſtraws, to render 
it tough and tenacious. As this bird oſten builds 
againſt a perpendicular wall, without any projecting 
ledge under, it requires its — efforts, to get the 
firſt foundation firmly fixed, ſo that it may ſafely 
carry the ſuperſiraQure. On this occaſion, the bird 
not only clings with its claws, but partly ſupports 
itſelf by — inclining its tail againſt the 
wall, making that a fulcrum; and thus ſtea- 
died, it works and plaiſters the materials into the 
face of the brick or ſtone. But then, that this work 
may not, while it is foft and green, pull itſelf down 

by its own weight, the provident artichitect has 


prudence and forbearance enough, not to advance its 


works too faft ; but by building only in the morn- 
ing, and by dedicating the reſt of the day to food 
and amuſement, gives it ſufficient time to dry an 
harden. - About half an inch ſeems to be a ſufficient 
layer for a day. Thus careful workmen, when they 
build mud-walls, informed at firſt perhaps by this 
little bird, raiſe but a moderate layer at a time, and 
then defiſt; leaſt the work ſhould become top- 
heavy, and ſo be ruined by its own weight. By 
this method, in about ten or twelve days, is formed 
an hemiſpherie neſt, with a ſmall aperture 3 
the top; ſtrong, compact, and warm; and 
fecily fitted for all the purpoſes, for which it wWas 
intended: but ihen nothing is more common than 
for the houſe- ſparrow, as ſoon as the (hell is finiſhed, 
to ſeize on it, as its own, to eject the owner, and 
Une it after its own manner. 
Though ſo much labour is beftowed in erecting a 
manſion, yet as Nature ſeldom works in van, mar- 
uns 


11 
Uns will breed on, for ſevetal years together, in 
the ſame neft, where it happens to be well 
ſheltered, and fecure from the injuries of weather. 
The ſtiell, or cruſt, is a ſort of rultie work, full of 
knobs and protuberances on the outſide: nor is the 
infide, of thoſe that I have examined, ſmoothed with 
any exactneſs at all; but is rendered ſoft and warm 
and fit for incubation, dy a lining of ſmall ſtraws, 
graſſes, and feathers, and, ſometimes, by a bed of 
"moſs, ' interwoven with wool. In this neſt they 
Tread or engender frequently, during the time of 
building; and the hen lays from three to five 
At firſt when the young are hatched, and are in s 
naked and helpleſs condition, "the parent birds, with 
tender afliduity, carry out what comes from their 
young. Was it not for this affectionate cleanlineſs, 
the neſtlings would ſoon be burnt up, and deſtroyed, 
in their own cauftic excrement. In the quadruped 
creation the ſame neat precaution is made uſe of; 
particularly among dogs and 'cats, where the dams 
lick away what proceeds from their young. But, in 
birds, there ſeems to be a particular proviſion, as the 
dung of neſtlings is enveloped in a tough kind of 
jelly, and therefore is the eaſier conveyed off with- 
out ſoiling or daubing ; yet, as Nature is cleanly in all 
her ways, the young perform this office for them- 
ſelves in a little time, by thruſting their tails out at 
the aperture of the neſt. ' As the young of ſmall birds 
preſently arrive at their qe, or full growth, they 
ſoon become impatient of confinement, and fit all 
day with their heads out at the orifice, where the 
dams, by clinging to the neſt, ſupply them wich 
food from morning to night. | 

— For 
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For a. time the young: are fed. on, dhe wing, by 
their parents; but Gelen is done by fo quick, and 
almoſt imperceptible, a ſlight, that a perſon muſt, 
have attended very exactly to cheit motions, befuce he 
would be able 2 it. As ſoon as the young 
are able to ſhiſt for themſelves, the dams imme- 
diately turn their thoughts to the buſineis of a ſecond 

brood; while the firſt flight, ſhaken, off and re- 
jected by their nurſes, congregate in great flocks, 
and are the birds that are ſeen cluttering and hover- 

ing, on ſunny mornings and evenings, round towers 
and ſteeples, and on the roofs of churches and 
houſes. Theſe congregatings uſually take place. 
| firſt, about. the firſt week in Auguſt ; and therefore 

we may conclude, that, by that 6 mes the firſt flight 

is pretty well over. 

It has been obſerved, that martins uſually build to 

a N. E. or N. W. aſpect, that the heat of the Sun 

may not crack and deſtroy their neſts ; but inſtances 
are alſo remembered, —— they bred for many 
years, in vaſt abundance, in a hot ſtifled inn- yard, 

againſt a wall facing to the S. W. and W. Birds in 
general are wiſe in their choice of ſituation; but, in 

this neighbourhood, every ſummer, is ſeen a ſtrong | 
proof. to the contrary, at an houſe without eaves, in 

an. expoſed ſpot ; where ſome martins build, year by 

year, in the corners of the windows; but, as the 
corners of theſe windows, which face to the 8.8. a 
and S. W. are too ſhallow, the neſts are waſhed, 
down every hard rain; and yet theſe birds drudge on 
to no purpoſe, from ſummer to ſummer, without 
changing their aſpect or houſe. It is piteous to ſee 


them labouring and bringing dirt, when half their 
neſt 


ae 
neſt is waſhed away generis lapfi ſarcire ruinas.” 
Thus is inſtin& a moſt wonderful, but unequal fa- 
culty ; in ſome inſtances ſo much above reaſon, in 
other reſpects fo fat below iitt: 
"Martins love to frequent towns, efpecially if there 
are great lakes and rivers at hand: nay, they even 
affect the cloſe air of London. And I have not 
only ſeen them neſting in the Borough, but even an 
the Strand and Fleet-ſtreet ; but then it was obvious, 
from the dingineſs of their aſpect, that their fea- 
thers partook of the filth of that ſooty atmoſphere. 
 - Martins are by far the leaſt agile of the four ſpe- 
cies. Their wings and tails are ſhort; and there- 
fore they are not capable of ſuch ſurprizing ſhort 
turns, and quick and glancing evolutions, as the 
ſwallow. Accordingly they make uſe of a placid 
eaſy motion, ſeldom mounting to any great height, and 


never ſweeping long together over the ſurface of the 


ground or water. They do not wander far for food, 
but affect ſheltered diſtricts over ſome lake, or under 
ſome hanging wood, or in ſome hollow vale, eſpe- 
ciallx in windy weather. They breed the lateſt of 
all the ſwallow genus: in 1772 they had neſtlings 
on to October 21ſt, and 44 by without un- 
fledged young, as late as Michaelmas. As the ſum- 
mer declines, the congregating flocks increaſe in 
number daily, by the conſtant acceſſion of the ſe- 
cond broods; till at laſt they ſwarm, in myriads upon 
myriads, round the villages on the Thames, darken- 
ing the face of the ſky, whilſt they frequent the eyetts 
of that river, where they rooſt. They retire, for 
the bulk of them, in vaſt flocks together about the 
| = beginning: 
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beginnitig of Oftober ; but have appeared of late 
years, in a conſiderable flight, in this neighbourhood, 


for one day or two, as late as November the 3d and 


th z Ane ſoppoſed to have Heer gd o 
more 


75 a fortmi ght. They therefore withdraw 
with us che lateſt of any ſpecies. Unleſs theſe birds 
are very "fhort-fived* in eg or unleſs they do not 


return to che diſt where they are bred; they maſt 
undergo vaſt devaſtations 3 how, , fd fame 
where; for the birds, that return yearly, bear no 
manner of proportion to the birds that retire. 
r are diſtinguiſhed from their conge- 
0 E y having their legs covered, with ſoft downy 
9 "Felthiors, down ta their toes. "They are no Tongſters ; = 
but "twitter in 4 pretey in ward foft manner in their 


neſts: are greatly moleſted in their neſts by fleas; 
and annoye by a large dipterous inſect, with nar- 


row 19 8 wings, which crawls. about under 


their f. 9 er: $ abi is known by the name of biþ- 
poboſea, i hirundiurs.- a ſpecies of which. is familiar 
to horſen en under the name of foreſt-fly ; and to 
| foe nder the name of fide-fly; as it fide- 

ways like a cen creeping under the fals and about 
8 weg ns of horſes. 
A 8. 0a the creation prey upon one another; 
b an theſe birds, though inſect-eaters dne are A 
diſtrelled and A by fuse "ones | 
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e there were froſts, but no ſevere ones. 
The latter part of February was ſtormy, and wet; 
but, from thence to the beginning of May, there 
Was a great deal of fine weather, dry, and a very 
good ſeed time; and the grain came up very friendly: 
yet the dryneſs of the ſeaſon, and ſeveral. froſty 
mornings,” even till near the middle of May, _ 
the graſs, and other things, very backwards ;, 
I Wwe beginning of May many were ipprehenſive 
of a drought, and the firft rains were very acc 
able; but ſo exceedingly wet a fortnight followed, 
| with great floods, and the fens drowned, that all 
were as much tired of rain, as before they defired it, 
and the crops of grain never recovered it. In the 
reſt of the year there were many fits of great wet, 
but intermixed with fits of fair and fine. The kay 
of May was beyond example at that time of 
Juſt the end of May, and almoſt half June, wa 
pretty fines but then came wet again, till the be- 
ginning of July. The longeſt fine ſeaſon was the 
chief part of July and Auguſt; and in that time the 
great crop of hay was well got, as alſo the firſt pun 
of harveſt; and ſome rains, at times, kept things 
a growing ſtate. The latter part of harveſt, in * 3 
tember, was wet, but not ſo bad as laſt year, and 
the harveſt was more hindered than hurt by it. The 


good; but moſt part of the autumn was wet, ef 
Cially the latter part of October, and firſt AY 
November: Toward the latter part of November, 
there was a ſmart, but ſhort, froſt; and another 


longer, but more broken, the beginning of Decem- 
Dd z vols 


The firlt part of 1773 was very favourable ; the 25 


wheat ſeed- time, in the middle of October, was 


[ 204 ] 
- ber; and, by the, middle of that month, "the gron 
was got confiderably drier than it had been; 1 = 4 
grew very wet again, and man Wer N froſty 
days concluded: nba oo). a wed 


>> > - This year was ng too wet for 6 corn; the barley 
=. _ 44 Þ every where bad; the wheat and © 4 
= looked better in the field; but moſt ſorts of grain, 
wen they came to be threſhed, this year yielded 
5 leſs corn, than was expected; and it continues to be 
dear, and is too likely to be ſo, while the . are 
H wet as they have of late yearn DER. 5 3 to 
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A X1 x. At cis certain Tr 00 FEA AL . 
of. Air, in Birds, which communicate . 
with the _ and are lodged both .. = 


among the fleſhy Parts and in the Ale 4, ＋ 2 50. 
Bones Fs * Animals. By John Hun- 
bee * „EE fingular communications. 


L which are found to ſubſiſt, 
birds, between the cavities of the lungs, hand 
certain other cavities in the fleſhy parts and 
in the bones, being peculiar to that tribe of 
animals, and having never yet been ſufficiently 

explained, nor perhaps attended to, either by ana- 

tomiſts or natural hiſtorians ; I imagine, that an ac- 
count of them will not be unacceptable to this ſociety. | 
It is not my preſent deſign, to enter into minute : 
deſcriptions of all the particular communications of 
this ſort, to be found in the diſſection of theſe ani- 

mals; but only to mention ſuch general facts, as will be 
ſufficient to introduce the ſubject into natural hiſtory, 
and ſerve to open the enquiry into the final cauſe. 
To make this matter more intelligible, 1 muſt 
_ previouſly give an idea of the difference, between 

the particular cells in queſtion, and thoſe other cells 

of the cellular membrane, common to all animals; 


and 


Ty 
and alſo ſhew wherein thoſe bones. which receive 
air, differ from ſuch as do not. Wh 
Ihe air-cells, which are found in the ſoft parts of 
birds, have no communication with the cavity of 
the common cellular membrane of the body : ſome 
of them communicate immediately with one ano- 
ther; and all of them may be faid to have a com- 
' munication together, by means of the lungs, as 
a common centre. Some of theſe are bags placed 
in larger cavities, ſuch as the abdomen; others are fo 
| lodged in the interſtices of parts, that they would, at 
firſt, appear to be the common connecting mem- 
brane, as about the breaſt, axilla, &. 
They are of very different fizes, juſt as beſt ſuits 
the circumſtances of the particular parts, where they 
TTV 5 
The bones which receive air are of two kinds; 
ſome, as the. 


fternum, ribs, and vertebra, have 
their internal ſubſtance divided into innumerable 
cells; whilſt others, as the os humeri and the os fe- 
moris, are hollowed out into one large canal, fome- 
times with a few bony columns running acroſs, at 
the extremities. Bones of this kind may be diſtin- 
guiſhed from thoſe that do not receive air, by ſeveral 
marks; iſt, by their leſs ſpecific gravity ; adly, by 
being leſs vaſcular than the others, and therefore 
whiter ; 3dly, by their containing little or no oil, and 
conſequently being more eaſily cleaned ; and appearing 
much whiter, when cleaned, than common bones ; 
4thly, by having no marrow, nor a bloody, pulpy 
tubſtance, even in their cells; zthly, by their not 
being, in general, ſo hard and firm as other bones; 
thoſe of ſome birds are ſo ſoft, that they can be 
. ſqueezed 


tai 


ſqueezed together with the finger and thumb: 
however, the bones of the extremities have very 
ſolid . fides. _ 6thly, the paſſage by which the air 
gets into the bones can be eaſily perceiyed, even in 
cleaned bones. Generally there are ſeveral holes, 
placed together, near the end of the bone which is 
next the trunk of the bird; and diſtinguiſhable, by 
baving their external edges rounded off; which is 
not the caſe with thoſe holes, through which either 
| nerves or blood veſſels paſs, into the ſubſtance of the 
bone... 

1 muſt next give an idea of the mechaniſm of 
the lungs in birds, which renders them fit for com- 
municating air to the above deſcribed parts. This 
conſiſts principally in certain connexions. 

It has been aſſerted, that birds have no diaphragm; ; 
but this opinion muſt have ariſen either from a want 
of obſervation, or from too confined an idea of a 
diaphragm ; for there is a pretty ſtrong, but thin 
and tranſparent, membrane, which covers the lower 
ſurface of the lungs, and adheres to them; this 
membrane gives inſertion to ſeveral thin muſcles, 
which ariſe from the inner ſurfaces of the ribs. _ 
I) be uſe of this part is to leſſen the concavity of 
the lungs towards the abdomen, at the time of in- 

ſpiration; and thereby to aſſiſt in dilating the air- 
cells; for which reaſon, it is to be confidered as 
anſwering one main purpoſe of a diaphragm. 

Beſides this attachment of the lungs to the dia- 


pbragm, they are alſo connected to the ribs and 
fides of the vertebra. 


Theſe adheſions are peculiar to this tribe of ani- 
mals ; and are of- ſingular uſe, or rather of abſo- 


_ Jute 


nude wü a dh ha ps 25.0 zofe.g 
which the air can find a other ca 
for if che lungs -were looſe 0 of the 
thorex, as is che caſe in all os Key their 
cells could not be expanded, either by the depreffion 
of. the diaphragm, or the 5.8 U. of. the ribs 3 
2 ait ruſhing in, to fill up the vacuum in the 
cavity of the chelt, eee by . theſe actions, 
on take the ſtraight x road from the zrachea through 
thoſe paſſages ; and, of conſequence, expand no part, 
of the lungs which lay gut of that line, whereby 
reſpiration would be totally prevented ; z It 4 be 
exactly the ſame caſe, as when the lungs ate fo 
much wounded, 'in other animals, As. to allow of. A 
free paſſage for the air into the e cy, 0 of. the 
fboras, &c. os 5 


TIO 4 #+ 


of the internal openings 17 thy lungs: 


| The openings in the lungs, by Which they com- 
municate air to the other patte, are as followW :- 
The membrane, or diaphragm above mentioned, 
is perforated in ſeveral places, with pretty large 
holes, which admit of a free paſſage, between the 
cells of the lungs and the abdamen. A communi- 
cation which has frequently been noticed. ; 

Too each of theſe perforations i is Joined 3 a dite & 
membranous. bag, 'which 1s extremely thin and 
tranſparent; it receives the air, and being after- 
wards continued through the abdomen, gets attach- 


ments to many of thoſe Parts with which it comes 
in contact. 
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ems —.— ix being ſufficient to f. 
w _ A 

be — nc their anterior part, that is, 
towards. the /ernum, into certain membranous cells 
which lie vp the ſides of the pericardium, and 
communicate with the cells of the feraum. 
The ſuperior part of the lungs. opens 
large cells of 2 looſe net - work, po 
 Frachea, acſuphagus,; and large veſſels, going n 


and . to the heart, pass. 
When theſe cells are diſtended wich air, it en- 


N the x of that part, where they lie, very 
conſiderably; which, in general, is a mark of paſ- 


_ fon; "us een en in the tarkeyreack, the 


pouting-4 idgeon,. &c. and is. extremely riddle, Jn 
of a gooſe, when ſhe cackles. 'ÞY 


arxilla, under the large peRoral . muſcle, &c': and 
thoſe again with the cavity 


the head of that bone. 

\ The poſterior. ed ges of the lungs, 
fides of the. ſpine, 
the ribs, open into the cells of the bodies of the 
vertebra, thoſe. of the ribs, the canal of the me- 
Aulla ſpinalis, the cells of the ,ſacrum, and other 
bones of the peluit; from which 
a paſſage to the cavity of the thigh-boge. 1 25 


This account agrees with what we find in men 


which Ke an the 


theſe COmMmUnIcations. 


birds ; though ſome have more, ups de fewer of 


————— 
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to deſcribe, here All theſe 


inte he 
which the 


e cells communicate with others in 75 


of the L 1 by 
means of ſmall openings, in the bollow ſurface, near 


* 3 between 


parts the air finds 
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The Rel]. . 
I the os rien, rs 1 e — 9 
"Hb it enters every other par t, as defcribed above, 
very large quantities. bart — rowL, no 
air appeats to eder any bone bet che of Bameri. 
The 'WooD-cock has none either in the firſt bone of 
the Wing, zer in the tlügh- bones. On the” other 
hand, in the PELICAN, the air paſſes o to the uh 
es, ral, and into thoſe bones 2 to 
he carpus and metacur pus of quadrn * 

Thus then, the abdomen, the cells furrounding 
the pericardium, the lower -and fore pft of he 
neck, che -ax#//a, the cellular membrane under the 
pectoral muſcles, &c. all eomtmunicate with the 

lungs, and are capable of being filled with air; and 
again, from thoſe cells the fernm,ribs, uerrebræ of the 
backt and loitis, bones of the pelvir, n bumerorum, 
and ofa femorum, can, in thany band, be furniſhed 
with air. FETC) ene. | 

This ſupply, of de dem wich air, is not belly 
by. ms f the lungs; for the cells of the bones of 
the head, in forne birds, are filled wich it, of which 
the ow. is a remarkable inſtance. In this bird, the 
ulplbe betwrcen the two plates of the ſcull is celtular, 
and admits a eonſiderable quan tity of air, Which” is 
furniſhed by the Euſtachian tube. 2 
Some authors / conſidered the diplae, in the cranum 
of a bird, as a continuation of the mamillary pro- 
-cels *; an have locked upon it un ccumfſtanee 


peculiar to finging! birds; but this is not the caſe. | 


-Y The only thing Grailar to . © birds, of 
the cells of bones with the external air, is that of the internal 
car of quadrupeds, by the Euſtachian tube. 


3 The 
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of the brTreAN is alſo furniſhed 
re Know. 
Hing formerly obſerved theſe! facts, I made 
ſoureal experiments in the year 1758, upon the 
breathing of birds, to prove the free communica- 


tion en * —_ and the abovementioned 
a cote. | -Vindale"in' opening 


"The felt v was a5 upon 
knw the belly this animal, and introduced a 
filver cannula; then tied up the trachea, and found 
that he breathed by this opening, and lived; but 
an inflammation came on, in the bowels, which: pro- 
_ duced adheſions, and cut off the communication. 
Leut the wing through the os humeri, in another 
fowl; and tied up the #rachea as in the cock; and 
found that the air paſſed to and from the longs by 
the canal in this ; the fame exp at was 
made with the os — of a young HAwx, which 
was - attended with nearly the like ſucceſs; but the 
2 of air, through both theſe parts, eſpecially 
laſt, was attended. with more difficulty than in 
the firſt experiment; indeed fo much, as to render 
it impoſible for the animal to live longer, than to 


prove evidently, that he did breathe N of the cut 
bene : 
The We Gingularity of theſe eommunica- 
tions, in birds, put me u 2 what could 
be the final cauſe. At firſt I fi ed, that it might 


be intended for the benefit of ying, that being the 
circumſtance ' which appears the moſt peculiar to 
birds; and it might be of ſervice in this reſpe&, I 
thought, by encreaſing the volume and ſtrength, 
wn the ſame quantity of matter, and therefott 

E e 2 without 
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without adding to the weight of the whole | which 
will rather indeed be diminiſhed by the difference 
of ſpecific gravity, between the external and in- 
ternal air. This opinion was ſtrengthened; by ob- 
ſerving, that the feathers of birds alſo contain a 
conſiderable quantity of air, and in the very part 
which requires the greateſt ſtrength; as likewiſe: by 

the analogy of -fifh, which have air contained in 
their bodies, to leſſen their ſpecific gravity ; though 
the uſe. of this, in fiſh, which are to move in a 
| much heavier clement, 18 W obvious Wigs : in 


But when I found the Arbe, whiahs! ndr i in- 
tended to fly, endowed with nearly the fame con- 
ſtruction ; 2 that the commom FawL,: and many 
others of that claſs, which do fly; and alſo the 
woop-cock, which flies, and is Ane to be 
bird of paſſage, are not ſo well provided with air, as 
the OSTRICH 3 and that the BA TT. 8 flies, dif. 
fers not, in that way, from aninials that do not 
fly ; ſo many contradictions to the theory, obliged | 
me to think tuen aner aſe for this fingul 
| mechaniſm. . 1 

The next conjecture, that offered. itfelf, was, 
that theſe parts were to be conſidered as an 
appendage to the lungs. The analogy of ampbi- 
 bious animals leads, to 61 thing fr in many; of them; 
the ſnake, viper gs are continued down 
through the pee, belly; in > finds. of | two bags, 
the upper part only of which can do the office of 
reſpiration ; and therefore, the remainder is! to be 
conſidered - as a. reſervoir of air. Now there is a 
great ſimilarity between birds and that claſs of ani 
ele Wh mals, 


„ 
%Y 


ſnake are not the ſame, in the conſtruftion of the 
reſpiratory organs, yet the ci 


e circumſtance of the air 
paſſing beyond the lungs, into the cavity of the 
abdomen, in both, naturally leads us to ſuppoſe, 
that fo fimilar a ſtructure is deſigned for the fame 
purpoſe in both; and this analogy is further con- 
firmed by the texture of the lungs in both, which 
conſiſt of large cells. Now in am phibious animals, 
the uſe of this conformation of the lungs is evi- 
dent; for it is in conſequence of this, that they 
can breathe leſs frequently than others. Conſidering 
the matter in this light, it may fill, in birds, 
Have ſome connexion with flying; for that motion. 
may eaſily be imagined, to render frequency of 
refpiration difficult; and may, therefore, make a re- 
ſervoir of air fingularly uſeful. N 
It may, perhaps, occur to ſome, that the whole 
of theſe communicating cells are to be conſidered 
as extended lungs; but I can hardly think, that any 
air, which gets beyond the veſiculated lungs them- 
ſelves, is capable of affecting the blood of the ani- 
mal; as the other cavities, into which it comes, as 
well thoſe of the ſoft parts, as of the bones, are 
very little vaſcutar. 1 . 
Ho far this conſtruction, of the reſpiratory or- 
gans, may affiſt birds in finging, is worthy of confi- 
deration, as the vaſt continuance of ſong, between 
the breathing, in a CANARY-BiRD, would appear 
to be'@wing to this cauſe. ee. 


At preſent, I ſhal{purſue this ſubject no farther x 
but leave it to a ſubſequent paper, as requiring a 
great many comparative facts, ta eſtabliſh the final 


cauſe. : 
Ws XXX. M. DE LUC'S. 


- 8 3M; D's = 
- 
- 2 
a —ů — — — on on 
© . 
— pred a as S CV: [ 
— A 


- ſurement of Heights 


- N * 
* | | 
; [ | 7 
wy * 
. x | . 1 * 
. \ 9 
o : — 2 * 


3 


XXX. M. vs. toc's Rules, for the mea- 
by the Barometer, 
compared with Theory, and reduced 10 
Engliſh Mea/ures of Length, and adapted 

to Fahrenheit's Scale of the Thermometer : 

with Tables and Precepts,' for expediting 
the practical Application of them. By 
Samuel Horſſey, LL. D. adareſſed to 
Sir John Pringle, Bart. P. N. S. 0 2 


TO SIR JOHN PRINGLE, BART, p. k. s. 


SIR, 


Redde, Feb. 1j, IN the papers which I have the honor 


7 to preſent to you, nothing more 
was at firſt intended, than to reduce the farmule 
given by Mr. pz Luc, in his elabogate work 
upon the modifications of the atmoſphere, for 
exprefling differences of elevation, as indicated 


by the barometer and thermometer, in Paris toiſes, 
w others, which, from the like data, ſhould ex- 
preſs ſuch differences in Engliſh fathom ; and at 
the ſame time be adapted to that ſcale of the ther- 
mometer, which is in general uſe in this country. 
Had I confined myſelf to this, which was my ori- 


inal defign, I houid certainly * ſuppreſſed what- 
ever I might have executed, 2 I find my learned 
friend the ASTRONOMER ROYAL 124 devoted 
ſome of his leiſure hours to theſe calculations; and 
- the reductions, I propoſed, are actuall y performed, 
in a thort and 5 10 U per of his u 40 the ſubject, 
5 is already eve, in Dr. MATY's hands. 
But I had — * 4 ſmall progreſs in my intended 
work, when it occurred to me, that fables © of the © 
- equations for the effects of heat and cold, would be 
very ufeful. Such I have taken the pains to con- 
ſtruct, and have carried them to as great a length, 

as can be ever wanted. They are annexed to 
the enſuing piece, and will rendet the application of 
Mr. p LuC's rules more eaſy and expeditious, than 
any peculiar diviſions of the thermometrical ſcale. 

When my tables were finiſhed, I thought it might 
be ſtill further uſeful, to give a ſuccinct explanation 
of Mr. Dt Luc's orignal formulæ; that ſuch as have 
not leiſure to peruſe his excellent work, might be 
furniſhed with a 4 idea of the reſult of his 
reſearches. This, 1 found, I could not do, in any 
way 1o ſatisfactory to myſelf, as by y opening, gg, as 1 
went along, the principles of theory, in which the 
concluſions, he hath arrived at, appear to originate. 
And thus I was inſenſibly led into minute dilquifi- 

tions, concerning the agreement of Mr. pz Luc's 
concluſions, from a long train of accurate experi- 

ments, with the geometrical theory of the atmo- 
ſphere, founded on the general laws of gravitation. 
In this manner, $18," the papers before you have , 
taken, as it were ſpontaneoufly, the form, in which 
they now appear ; and a ſubject, n anne! 

WII 


| 216 1 | 
with, my firſt defien. takes up the far greater part. of 
- "hem. They can hardly be free from the imper- 
fections naturally incident to productions, in which 
the ook hath been gradually changed, during, the 
Ae greſs of the work. I flatter my ſelf, 
© ever, © . are not deficient in penn effential 
I points, the preciſion and the perf icuity of the ma- 
=_ _ . thernatical reaſoning; and that, however uofiniſhed 
, in ſome particulars, they are ſuch upon the whole, 
as the dignity of the ſubje& may, in ſome degree, 
commend to your protection. There is perhaps no 
branch of phyſical enquiry, intrinſically more ſublime | 
and intereſting, nor- likely to. be more im tin 
Its uſes, than that which immediately regards the 
conſtitution of that elaſtic fluid, which ſurrounds 
our globe, and ap to be a princi ent, in 
N 1 of the well fckking . 
and a neceſſary inſtrument, at leaſt, in carrying on 
the wonderful buſineſs of vegetation and of animal 
life. Upon a ſubject of ſo much importance, it muſt 
afford ſatisfaction, to find ſo exact an agreement, as 
is evinced, if I am not much deceived, in the enſuing 
pages, between a multiplicity of experiments, not 
ſuggeſted by any previous ſpeculations of theory, 
with a theory, whoſe concluſions in this branch had 
never before been duly ſubmitted to the teſt of ex- 
periment. | 
The whole of the following g paper is divided into 
fix ſections. The buſineſs of the firſt, is merely 
preparation for the principal work. It contains a 
brief account of the ſum of Mr. ps Luc's re- 


ſearches concerning the variation of the beat of 
2 „ Valli 
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Boiling water, ſo far only as they reſpe&t the con- 


ſtruction and compariſon of mercurial thermome- 
ters; and it exhibits an actual compariſon of the 
ſcale of M. Dog 'Luc's thermometer, with that 
which is likely to continue in general uſe here. In 
the ſecond, I ſtate the general principles of mea- 
ſuring heights by the barometer ; or in other words, 
of the modification of the air, with reſpe& to its 
condenſations, at different heights, by the pteſſure of 


the ſuperior parts, excluſive of every other cauſe. 


Theſe principles are recapitulated for - the- ſake of 
perſpicuity and order; but, as they are generally well 
known, I refer to former writers for the demonſtra- 


tion of them. This ſection concludes with the ex- 


rf 


_ plains the equation 


of this correction ariſes, and conſiders a caſe, in 


poſition of M. pt Luc's fundamental rule. The 
third ſection treats of the equation depending on 
the difference of temperature of the quickfilver in 
he barometers, at the different places of fynchro- 


nous obſervation. It explains, whence the nec 


which the application of it requires ſome -particu- 
lar attentions; namely, the levelling a tract of flat 
country by the barometer. The fourth ſection ex- 


depending on the temperature of 
the air. This is likewiſe tracedto its origin in theory ; 


and upon this occafion, I enquire into the conden- 


fations of a fluid, unequally elaſtic in its different 
parts, under different degrees of compreſſive force: 
The fifth ſection contains the reduction of M. Dr 
Luc's formulæ. I have found, with pleaſure, by 
the peruſal of Mr. mA$SKELYNE's paper, that we 
agree in our final concluſions. To this fection, I 
have ſubjoined two problems; the one for eſti- 

ek LAY, Ff 5 mating 
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mating the variations which the denſity of the air, 
at any place, undergoes; and the other for deter- 
mining the ſpecific gravity of the air of any tem- 
perature, at any elevation. The ſixth and laſt 
ſection points out certain conſequences, which ſeem 
to follow from the diſcoveries already made in con- 
junction with the theory eſtabliſned. Theſe are 
only propounded to awaken curioſity, and promote 
enquiry. I am well aware, how little theory is to 
be truſted, in its remote concluſions, on account of 
the neceflary deficiencies of the phyſical data, upon 
which its reaſonings are founded. The true uſes of 
jt are, either to explain the mutual connexions and 
dependencies of things already known, or to ſuggeſt 

conjectures concerning what is unknown, to be tried 
dy future experiment. And he who applies it, with 
due circumſpection, to theſe purpoſes, will always 
find it an uſeful engine. I flatter myſelf, that J have 
aſſigned the true cauſe of ſome very fingular phæno- 
mena, remarked by M. pt Luc, I have endeavoured, 
to treat every part of my ſubject, in the plaineſt man- 
ner, that the nature of it would admit; and ſo dif- 
fuſely, as to be, I hope, intelligible to all, who are 
moderately well founded in the mathematical ſciences ; 
for I have obſerved with pleaſure; that M. pz: Luc's 
book hath raiſed a general curioſity upon the points 
it treats of ; and for that reaſon, it ſeemed the more 
neceſſary, to depart in this inſtance, from a practice 
of late become too general, with mathematicians, Zo 
write only for one another. To which, if I am not 
miſtaken, it is in great meafure owing, that theſe 
noble and uſeful ſtudies are leſs generally attended 
to, than they were in former times; when men cf 
eminence, 


„„ 
eminence, in this, as well as in all other branches, 
placed their principal glory, no leſs in communi- 
cating knowledge, than in acquiring, or ſeeming to 
poſſeſs it; and were content to dedicate large por- 
tions of their time, to the removing of thoſe diffi- 
culties for others, which they had once ſurmounted 
for themſelves. It is true, that in the variety of 
mathematical diſcuſſions, there are ſome of ſuch a 
nature, that it would be a deſperate attempt to ren- 
der them intelligible to any but mathematicians; to 
thoſe, who to the natural faculty of combining, have 
added the mechanical and acquired habits of analytic 
calculation. Such ſubjects are beſt treated with 
ſcientific brevity. But this is no reaſon for wrap- 
ping up others in a ſimilar ſtile ; and I muſt obſerve, 
that conclufions, at leaſt, are always ſuſceptible of 
ſimple perſpicuous expoſition, however abſtruſe the 
mode of inveſtigation, in ſome caſes, may ne- 
ceſſarily be, by which they are brought ul. 
Such, six, is the general ſcope and plan of the 
following piece, which is preſented to you, in teſti- 
mony of the author's reſpect and gratitude. 


I have the honour to be, SIR, 
your much obliged, 
and moſt obedient ſervant, 


Non 18 ½½f SAMUEL HORSLEY. 
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SECTION FIRST. 


Of the VARIATION of the point of BOILING WATER, and 
| the COMPARISON of THERMOMETERS. 


(HE degree of heat wherewith any fluid boils, / 

is invariably the ſame, under a given preſſure ; 
but” if the prefſure be diminiſhed or increaſed, the 
boiling heat is diminiſhed or increaſed. 

Water, placed under the exhauſted receiver, 
would be converted into ſteam, with a degree of 
heat, far inferior to that, which is neceſſary to its 
boiling in the open air; and under the preſſure of 
its own vapour, confined in PAPIN's digeſter, it is 
faid to ſuſtain a degree of heat, without boiling, far 
exceeding that, which, in the open air, would con- 
vert it into ſteam. 

Hence it follows, that in climates, where the 
preſſure of the atmoſphere is liable to conſiderable 
change, the heat of boiling water, in the open air, 
will be different, at different times. Conſequently, 
thermometers, made in different ſtates of the ba- 
rometer, will diſagree; unleſs allowance hath been 
made, for the effect of the variation of the barome- 
ter, upon accurate principles. — 

If care were taken to adjuſt the boiling point, to 
the mean height of the barometer, in every coun- 
try, the inſtruments of the fame country would 
always be confiſtent ; but thoſe of different coun- 
tries would ſtill difagree ; that is, they would ex- 
preſs the ſame temperature differently, though their 
fundamental intervals ſhould be fimilarly divided ; 
for, in every ſcale, the number of degrees above 
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or below melting ice, by which any given tem 
rature is expreſſed, will be as the value of each 
ee inverſely ; that | is, if each be a given part 'of 
% fundamental interval, as the value of the fun- 
damental interval inverſely ; but, if the degrees of 
different ſcales be different parts of the fundamental 
intervals, as the value of the fundamental interyal 
inverſely, and the number of degrees contained in 
it directly. 

It is neceſſary here to explain ſome of my ex- 
preflions. By the fundamental interval is to be un- 
derſtood the whole extent of the ſcale between 
melting ice and boiling water. This is not a 
particular /engeb ; for its length is not the ſame, even 
in thermometers made in the fame ſtate of the ba- 
rometer, unleſs their figures be equal and ſimilar; 
but it is a portion of the whole ſlid content of the 
thermometer, including ſo much of the tube, as 
reaches up to the point of melting ice; and it is the 
ſame portion af the whole ſolid content in all made 


in the ſame ſtate of the barometer; but in ſuch as 


have been made in different ſtates, a different por- 
tion in each. The degrees of the ſcale are ſub- 
diviſions of this portion of ſolid content, into leſſer 
aliquot parts. With reſpect to the number of theſe 
ſubdiviſions, the practice of different countries is 
different. By the value of the ſundamental inter- 
val, or of the degrees of a thermometer, I mean 
the fractions, which expreſs what parts they are 
reſpectively of the whole ſolid content, terminated 
as above; that is, by the point of melting ice: and 
by the proportion of the fundamental intervals, or 
of the degrees, of different inſtruments, compared 
vogrther, I underſtand the proportion of theſe frac- 
tions. 


[22] * 
tions. Or every thing may be reduced to a com- 
pariſon of lengths, if in comparing the inſtruments 
of different countries, the compariſon. be imagined. 
to be made between two of equal dimenſions, and 
ſimilar figure, ſetting aſide that part of each which 
8 above the point of melting ice. 

8 compare the thermometers, therefore, 4 
different countries, the proportions of their funda- 
mental intervals to each other muſt be aſcertained ; 
or, we muſt have ſome means of finding, upon one 
ſcale, the place of the boiling point of another. For 
this purpoſe, a general ſolution is requiſite of the 
following problem: *© The fundamental interval 
« being given for a given height of the barometer, 
fo find the fundamental i ered for any other given 
e beight of the barometer.” The folution i is furniſhed 
by M. pe Luc's laborious reſearches. 

M. pr Luc fixes the boiling point of his ther- 
mometer, when the barometer is at 27 inches 
French (%, that being its mean height at GENEVA. 
He divides the fundamental interval, after the 
French manner, into 80 equal parts; and, by a 
great number of experiments, on the heat of boilin 
water, at different heights above the level of the 
lea, the detail of which is to be found in his Eſſai 
fur la Variation, &c: he hath found, that the height 
of his thermometer, plunged in boiling water, may 
be expreſſed, in all ſtates of the barometer, by the 
following formula, viz. e log. ) — a = T. 
In which, y denotes the height of the barometer, 
in fixteenths of a Paris line: T the height of a 
thermometer, plunged in boiling water, above melt- 


(a) Recherches, ſur les Modificat, del“ Atmoſphere, $. 4571. a. 
| | img 
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ing ice, in hundredths of a degree of M. pz Luc's 
ſcale; and à the conſtant number 10387 ©). 
It is proper in this place to inform the reader, 
that M. pz Luc, by logarithms, always means 
the tabular or Briggtan logarithms, and conſiders 
the 7 figures given by the tables, beſides the in- 
dex, as integral figures; that is, he conſiders the 
eighth figure of the logarithm as ſtanding in the 
place of units. Throughout this paper, I have 
conformed myſelf to this manner of conceiving the 
tabular logarithms, that, upon the ſame ſubject, we 
may ſpeak the ſame language. But it is more 

uſual, with - mathematicians, and, in general, it is 
more convenient, to conſider all the figures, after the 

index, as decimals. Thus the number, which M. 
DE LUC expreſſes by es log. y, would, in the 
common mathematical ſtile, be = — log. y; or, 


99 * 50 log. 7. 3 

It is but ſeldom that the barometer in this coun- 
try ſtands ſo low as 27 French inches. 30 inches 
Engliſh are little more than its mean height upon the 


() Ibid. F. 961. and F. 1143. note a. It may ſeem doubtful 
whether there is not a ſmall error in the conſtant number 10387. 
The experiments for aſcertaining the variation of the boiling 
point were made with a thermometer, of a peculiar ſcale; and 
the formula deduced from them was this, 45535555 log. y — 5015 
= the height of the thermometer, plunged in boiling water, 
above melting ice, in parts of that peculiar. ſcale. Recherch. 
ſur les Modificat. de l'Atmoſphere, $. 960. Now a degree of 
this ſcale was afterwards found to be to a degree of M. DE Luc's 
common ſcale as 80 to 38695. And this proportion be- 
tween the degrees of the two ſcales, gives 10308,9- or 10369 
very nearly, inſtead of 10387, for the value of the conſtant 
number a, in the formula for hundredths of a degree of the 
common ſcale. | x | 
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lane country in the neighbourhood of 1.0ndox. 
t may, therefore, be proper for the London work= 
men to fix their boiling point, when the barometer is 
at 30 inches. FAHRENHEILT'S diviſion of the ſcale, 
which makes 180 degrees between melting ice and 
boiling water, and places the point of o at the 
32d degree below melting ice, may be retained ; 
becauſe long uſe hath rendered it familiar to us. 
A thermometer thus conſtructed, I ſhall call IR D' 
FAHRENHEIT: that eminent mechanic, our coun- 
tryman, Mr. JohN BIRD, having been, as I be- 
lieve, the firſt workman, who took the pains to 
attend to the ftate of the barometer, in making 
thermometers, and having always made it his prac- 
tice, to fix the boiling point, when his barometer 
hath ſtood at 30 inches. Taking it for granted, 
that this ſcale will continue in general uſe here, I 
ſhall give an accurate compariton of it with the 
ſcale of M. DR Luc. 5 
T being put for the height of a thermometer 
plunged in boiling water, above melting ice, in 
hundredths of a degree of M. DE Luc's ſcale, in 
any given ſtate of the barometer ; let © denote the 
ſame height, in hundredths of a degree of BIkp's 


Fahrenheit. DO 

Put y for the height of the barometer in 16ths of a Paris line. 
v for its height 8 WW +, > * 
».* in toths of a Paris inch. 
* 5 in 1oths of an Engliſn inch. 


And for 10387 put à. 
1 
for Io put c. 
"ao 12 put d. 
Alſo put E and F for numbers expreſſing the pro- 
portion of the Engliſh foot to the French e 
' Now 
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Now M. pr LUC hath found, RR whatever- 
be the — of 55 | 


We log. 7 =log, v + log, ö. Fe | 58 
and log. v = log. & T log. d— log. e. 
and log. & = log. + log. E — log. F. 
Therefore log = los. 2 + log, E + log. 4 + log. b. — log. F—log.c 

bon ke x +:-v5<v<> 10g. E. + log. 4 ＋ log. b—log. F—log. c—a=T. 

But t log. E + is 75 log. b. — log. F — log. —4 ==—4171,55. 

French foot being to the Eng iſh as 2, 1315 to 2; vide Phil. Tranſ. vol. LVUI.- 

Therefore v log. — 4177,35 — . | 


* 
And = vv log, 2— 41,7155 = — = = the height 


of the thermometer, plunged i in boilin g water, above 
melting ice, in degrees of M. dz Luc's ſcale, when 
the height of the barometer, in tenths of an Engliſh 


inch, is z. 
Now for z write 300. Then © — = = $0,902. 
which therefore is the height of the thermometer, i in 


| boiling water, above melting ice, in degrees of 
DE LUC'S ſcale, when the barometer is at 30 inches 
Engliſh. And in the ſame ſtate of the barometer, 
the height of the thermometer plunged in boiling 
water, above melting ice, in degrees of BIRDS 
Fahrenheit, or, —, 1s 180. Hence the numbers 
I and © are in the conſtant proportion of 809 
and 1800, whatever be the value of 2. For the 
change produced in the heat of boiling water, 
by any change of 2, being always the ſame for 
both war een. the temperature expreſſed 
by T in parts of one ſcale, is always the 
Vor. LXIV. G g ſame, 
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fame; as © A in Ports of the other ; and, 


therefore, . putting 7 L= and > Fo for the values of the 
hundredth part of a degree, of the ſeales of M. pe Luc 


and BIRD reſpeRively, the fractions Þ Bare always ? 


qual, and T, ©; are in the conſtant proportion of 
invariable numbers L, B: conſequently, when the 
proportion of T and e is determined for any par- 
ticular value of 2, it is found generally for all. 
Therefore, as was afhrmed,. 
* S- B09 : 1800. 
And T = 1 es S = es very nearly () in all values of 2. 
and ſubſtituting this value, for T, in the equation ex- 
hibiting the relation between x and T, we. ſhall! f 
have, for the relation between à and ©; 
a = _ 399 
— 2417155 = ee. 
or, . : = log. —-92,804 = —=the height 
of the thermometer in boiling a. ahve melting : 
ice, in degrees of BIRD's Fahrenheit, when the 
height of the barometer, in roths of an Engliſh - 
inch, is 3. And thus M. DE Loc's 3 for 
the variation of the boiling point, is adapted to 


Engliſh inſtruments, and reduced to Engl. mea- 
_ fares of length. 


mk It might be ſufficiently accurate for- moidpyrpoſes; to fb{ti-- 
tute 29 ©- 7,8 7s O) for 1525.0. The: error of this ſubſtitu- 
tion would be haut 160 ©; and conſequently would amount to 
about 5 of 1* of BIRD's Fabrenbeit, when 2 is 300% But the 
error 6 the ſubſtitution I have uſed i is much leſs, not amountin 


to eg ©; which makes leſs than r of a degree of daD, ſeale, - 
in the ſame caſe. 


25 For 
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Vor z urite 287, 525 (the length of 27 W 
inches 3 in tenths of an Engliſh inch) and. , the 


height of DE Luc's boiling point, above . ice, 
in degrees of Bix Ds Fahrenheit, comes out 177,989. 


Hence M. pz Luc's boiling point falls upon 209,959 
of BIRD's ſcale; that is, upon 210 very nearly, of 
inſenſibly more than two degrees. below BI1RD's point 
of boiling ; and the reduction of either ſcale to the 
other,” in all inferior temperatures, will be as the 
table of compariſon ſhews. 

By M. Dr Luc's formula, thus reduced, the 
height of the thermometer, plunged in boiling wa- 
ter, above melting ice, in degrees of BIRD'S Fah- 
renheit, in any given ſtate of the barometer, may be 
computed. But 899 being a troubleſome diviſor, 
to render the computation more oy and TI, 
take the following method. For 
write 3. 


N log. B. 


Then s + 2 roo 804 = 8 9 very nearly. (% 


Upon theſe principles I hive | comndtitad a little 
table, for finding the heights, to which a good BIRD'S 


(d) 1, according to note (5), we. take 10369 inſtead of 
10387, for the value of the conſtant number @ in M. pz Luc's 


- formula, we hall find, roobbors log. z — 41,5355 = = 


 Whence we mould obtain 1 — vd 5 — 92,198 _ 4 very 

But l abide by the formuls given in the text: being per- 

— that M. dE Luc hath purpoſely adopted the number 

10387, as agreeing better, upon the whole, with his experiments 

than the other; though I do not recollect that he bath, in any 
part of his work, expreſsly ſaid ſo. 


G g 2 Fahrenheit 
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Fahrenheit will riſe, when plunged in boiling water, 
in all ſtates of -the barometer, from 27 to 34 inches 
Engliſh. Among other uſes of this 8 it will 
ferve for a direction to inſtrument- makers, to make a 
true allowance, for the effect of the variation of 
the barometer, if they are at any time obliged, to 
finiſh a thermometer, when the barometer is above 
or below 30 inches; but in general it ſhould be their 
rule, to watch an opportunity of fixing the boiling 
point, when the barometer is actually at the height 
Preſcribed. 
I muſt, upon this occaſion, declare, how heartily 
J concur with M. pz Luc, in wiſhing, that ſome 
common ſcale, the fame in the number of its divi- 
fions, its point of o, and its boiling point, might 
be received, with unanimous conſent, by phi- 
loſophers of all parts of the world; that, for the 
future, we might have one general language, for ſo 
very general an object of enquiry and diſcourſe, as 
the different degrees of heat and cold. To mathe- 
maticians the compariſon of different ſcales, is a 
taſk of little labour. But among thoſe who have 
a taſte for phyſical reſearches, and are capable of 
purſuing them, in certain branches at leaſt, with 
ſome degree of advantage to ſcience, as well as to 
themſelves, there are many, to whom every little 
calculation is a toil, Not having acquired the habits 
of it, in the early part of their lives, they never can 
acquire them, in ſuch a degree, as to be able to put 
a confidence in themſelves, and rely upon the accu- 
racy of their own concluſions, The eaſe of ſuch 
perſons ſhould, in my opinion, be conſulted. But 
theſe are not the only perſons intereſted. The in- 
conveniencies to be apprehended trom a diverſity of 
ſcales 


ſcales are general. It is not one of the leaſt, that 
inſtruments eſſentially different, as made at different 
elevations in the atmoſphere, will continue to paſs 
under the ſame name. The error and confuſion, 
which this may create, is remarkably inſtanced, in 
what hath actualiy happened to the thermometer of 


the celebrated Rꝝx AUM UR. The inſtrument, which 
at this day paſſes, all over Europe, under the name 


of REAUMUR's thermometer, is eſſentially different 
from His; yet it was always ſuppoſed to be the ſame, 
even among his own countrymen, till M. pz Luc de- 
tected the miſtake. At what time, upon what oc- 


caſion, or by whom, the change was introduced, 1 is 
ſtill unknown. 


SECT ION SECO N D. | 


Of the GENERAL PRINCIPLES of meaſuring HEIGHTS by the 
BAROMETER, - 


which M. pr Luc hath deduced from ex- 


periment, with theory, it is neceſſary, for the clearer 


arrangement of the argument, previouſly to ſtate the 


general principles, upon which the meaſurement of 


heights by the barometer depends. In doing this, Iſhall 


rather aim at peripicuity than at brevity; referring, 
however, for the demonſtration of whatever hath been 
advanced before, to writers of approved authority. 


In any column of the atmoſphere, reſting | 


perpendicularly upon any ſmall portion of the 
earth's ſurface, the denſities of the air diminiſh, 
as we aſcend to preater heights ; and ut _ 
ace. lerative force of gravity were the ſame 


at 


S it is my deſign to compare the practical rules, 


ET — 


at all, heights, the denſities would decreaſe geo- 
metrically as the height increaſed arithmetically. 
This is an obvious. conſequence from a. known 
property of air, that it expands itſelf through 
a greater or a leſs ſpace, in proportion as the 
force, by which it is compreſſed, is leſs. or greater; 
that is, that the denſity of air, is always as the com- 
preſſing force (e). And from hence it would follow, 
that the difference of the elevation of any two places, 
would be as the logarithm of the ratio of the den- 
ſities of the air, at each: and the denſity being 
every where as the compreſſing force, and the com- 
preſſing force as the length of the column of quick- 
ſilver ſuſtained by it in the barometer, the difference 
of elevation would be, as the logarithm of the 
ratio of the altitudes of the quickſilver in the baro- 
meter, at the ſame time, at the different ſtations ; that 
is, as the difference of the tabular logarithms of the 
numbers, by which - thoſe altitudes would be ex- 
preſſed in any given meaſure (7). But the accele- 
rative force of gravity diminiſhes, in the fame pro- 
portion, as the ſquare of the diſtance, from the 
earth's center, is increaſed. It is not the ſame 
(e) Cotes's Hydroſtat. Lectures, left. ix. | 
J See Philoſoph. Tranſat. n. 181. Phil. Nat. Princip. 
Math. lib. ii. prop. 22. Scholium. Cotes's Hydroſtat. Lectures, 
lect. ix. Harmon. Menſ. p. 17. i | | 
Of all theſe demonſtrations, that given by Mr. cores, in 
the hydroftatical lectures, will be the moſt perſpicuous to the 
generality of readers. It is very diffuſe, and he hath been 
at great pains to reduce it to the moſt ſimple principles. 
Mathematicians will find the ſubſtance of his argument well 
ſummed up, by M. DE LA LANDE, in the Connoiſſance for 
the year 1765, p. 211, 212. who, I am perſwaded, would not 
have produced it as a new demonſtration, had he known it 
had been given before, 5 
therefore 
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therefore at all heights above the ſurface; and the 
denſities of the air mult decreaſe, by a different law, 


from that which would obtain, if the force of gra- 
vity were uniform. This other law, however, is ſuch, 
that, to a much greater height than is acceſſible to 


man, the gradual variation of the compreſſing force 


and denſities of the air, will be ſo little different, from 
what it would be upon the former hypotheſis, that 
the error of that hypotheſis, in the meaſurement of 


heights, will be abſolutely inſenſible. 


Let the point C tab. IX. fig. 1.] repreſent the 
center of the earth. - CA the earth's ſemi-diameter. 
Ag any height above the ſurface. - At A, place a 
right line, AD, of any finite length, at right angles 
with AC. In the right line AC, towards C, take- 

AP, ſuch that CA-may bear to AP: the propor- 
tion of CB to BA. In a right line drawn 
be through fen at right angles with AC, take GE, of ſuch ; 
length, as to bear-to AD the proportion of the den- 


fity of the air at. B to the denſity at A, or at the 
earth's ſurface. The curve, which the point E 


always touches, is a logarithmic, of which AC is the 


aſymptote (). g 


As 1 ſhall have frequent occaſion to confider the curve, 
which thus exhibits the relation - between - denſity and 


elevation; I. fhall call. it. the ATMOSPHERIGAL -- 


LOSGARIT HMIC. + 


Imagine this curve deſcribed, and take another 


CAXAb 


height A, and take Ac = ——; and draw) Ce 


Cb 


(e) Cotes's Hydroſtat. Lectures, p. 161—16% Harmon. 


Mel. p. 18. Phil. Nat. Princip. Math. lib. li. prop. 22. 


Brocke Taylor. Method. Increment, Prop. 26. 


-. 


parallel - 
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parallel to BE, meeting the curve in e. Then SC is the 
logarithm of the rati of BE to Ce, or of the denſity 
at B to the denſity at B. But if the greater of the 
two heights, AB and Ab, bear but a very ſmall 
pr rg to the ſemi· diameter of the earth, their 
difference Bb will be very nearly equal to e. 
For, becauſe CB: BA CA: Ag (by conſtruction.) 
Therefore, by converſion, CB: CA — CA: CG. 
In like manner, and by inverſion, CA: Ch Ce: CA. 
by equi-diſtance perturbate, CB: Ch Ce: CB. 
and converting, CCB: BSC: 96. 
by permutation, Bb: e CB: C6. 
But when AB is infinitely diminiſhed, CB CA 
ultimately. Alſo Ab being infinitely diminiſhed, 
Ce = CA ultimately. Therefore CB = CE ultimately, 
and Bb e ultimately. LEI... 
Now AB and Ab vil always be ſo ſmall, with 
reſpect to CA, if B and þ be ſuppoſed: to repreſen 
any acceſſible places, that CB, CE, and Bb, Se, 
may always, in this cafe, be conſidered, as in their 
ultimate proportion of equality. 
It is ſtill therefore to be admitted as a principle, i in 
| practice, that the difference of elevation of any two 
places, is as the difference of the tabular logarithms 
of the heights of the quickſilver in the barometer at 
the ſame time, at both places; that is, it is the 
logarithm of the ratio of thoſe heights in ſome 
tyſtem of logarithms. And the heights of the quick- 
filver being given, by obſervation: the difference of 
elevation will be known, if that particular ſyſtem 
can be determined; that is, if the modulus of the 
ſyſtem, or the length of the ſubtangent of the 


CUuxve 


(sass, . 
curve DE of that.ſ yſtew, can be aſcertained, in, ſome, 
Rinown cafure, Woh En: olith fathoms, or Paris toiſes. 1 

"The cafieſt' te of doing this, that theory 
ſuggeſts, is to compare, barometers at two ſtations, 
ſuppoſe B and 5, each of a known elevation AB 
and Ab, ' above the level of the ſea. For. the 
logarithms of any given ratio, in different ſyſte 
are proportional to the ſubtang ents; and he differ 
ence of elevation, Bb, diminiſhed in the proportion, 
of CB, (the diſtance of the higher ſtation from the 
earth's center) to CE, (a third proportionil to Ch, 
the diſtance of the lower ſtation from the earth's. 
center, and CA, the earth's s ſemi-diameter) i is the e loga- 13 
rithm of the ratio of the denſity at B, to the denſity at 
(that is, of the columns of quickfilver ſuſtained in 
the barometer at B _ in the atmoſpherical lyſtem. 

Therefore, as the difference of the tabular loga- 
rithms, of theſe columns, to the ſubtangent of the 
rabular Hyſtem, ſo ſhould Bb, diminiſhed as hath 
been ſaid, (that is, fo ſhonld e) be to the fub- 
tangent of the atmoſpherical logarithmic. The 
utmoſt height, to which we can alcend, above the 
level of che ſea, is ſo ſmall, that the eue of 
BS may, even in this, inyeſtigation, always be neg- 
lected. For, if AB were four Engliſh miles, which 
_ exceeds the greateſt acceſſible heights, even of the 

Peruvian mountains, and AC three, 6e would be 
tcarce one part in 500 leſs than B56. So that, by 
comparing barometers at different elevations, within 
a mile above the level of the ſea, the ſubtangent of 
the atmoſpherical curve might be determined, as 
it ſhould ſeem, without ſenſible error, by taking 


ſimply the difference of elevation, without s ike 
Vol. LXIV. H h tion, 


kl 234 ] 


tion, "6k the Togarit m of 92 of the © 
| heig ts of the quick Ilver i int & atmoſpheric 


Thats, however, 5 who have attempted , 
5.9 he fyſte em, by this jpetho have hithertg ag i ut 
n their conclulions. l 8. fact i 18, ae ese 

4 this 'ſubtangent 1 ver different at d tent times. 
The cauſes : ane e its variation will be con- 
ſidered i in another place. It appears, from M. DE 
5 4 s experiments, that, though otherwiſe ſubje& to 
ch change, it 18 conſtant in a given temperature., , And 
when the temperature of the air is + 162 of 
Bis ſcale, the difference of the tabular logarithms, of 
the heights. of the quickfilver, in the barometer, 
gives the difference of elevation in roooths of a 
Pak toiſe (), Ibis i is the rule, which he bath derived 

| from, a great num er of experiments made at very 
different elevations; and the truth of it A being. ad- 
_. mitted, it is a neceſſary conſequence, that the num- 
ber, which i is the modulus of Briggs's Fitew, expreſſes 
the length of the ſubtangent of the atmoſpherical 
curve, ſuch as it is in that temperature, in Joooths 
of a Paris toiſe, 
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$Ection THIRW 1 


Of the EQUATION for the DIFFERENCE of Nee f 
the icKsITVEX in | the BAROMETERS, at the oraz 
8TATIONS: 


LR ts 
«A 


is HE. arena e —— muſt not be 
expected to give an accurate reſult, even in 
a particular temperature of the atmoſphere, to 
which it is adapted, unleſs the ſpecific gravity of the 
quickſilver, in the barometer, hath been the ſame at 
both ſtations, at the time of obſervation. If the 
ſpecific gravity hath been different, at the different 
ſtations, the heights of the quickſilver, in the ba- 
rometer, will not have been proportional to the den- 
fities of the air; that is, to the forces by which they 
have been ſuſtained : and the calculation, built upon 
the ſuppoſition that they were ſo, becomes erroneous: 
The ſpecific gravity of every material ſubſtance 
varies with its temperature, If the temperature of 
the quickfilver, therefore, hath been different, at 
the different ſtations, the difference of clevation; 
found by the foregoing rule, wilt require correction, 
though the mean temperature of the air may have 
been ſuch as it preſcribes 0. No particular temperas 
ture of the quickſilver is neceſſary to the accuracy 
of the reſult of the preceeding rule, or to render the 


(i) Obſerve, that the temperature of the quickſilver, in the 
portable barometer, will not be neceſſarily the ſame with that of 
the circumambient air, at the place and time of obſervation z 
there will generally be a conſiderable difference, 
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correQion, I am now conſidering, o; but only, that 


— temperature, whatever it be, be the ſame at both 


ſtations. If the temperature hath been the ſame, 
the ſpecific gravity hath been the fame; and if the 


Specific gravity hath been the ſame, the length of 


the columns of quickfilver have been as the forces 
by which they were ſuſtained, whatever the com- 


mon ſperific gravity may have been. Columns of 


water, ſuſtained in evacuated tubes, of ſufficient 
length, would be proportional to columns of quick- 
ſilver in the barometer, at the ſame times and places, 
provided the temperature of the two water columns 
were the ſame, and that of the two mercurial co- 


lumns the ſame; and, conſequently, the difference 
of the logarithms of the water columns would be 


preciſely the ſame as of the mercurial columns. 


For the water columns, and the mercurial columns, 


are only expre ſſions of the ſame abſolute magni- 
tudes, the forces by which they are both ſuſtained, 


in parts of different ſcales. But if the temperature 


of the quickſilver, or of the water, be different at 
the ſame time, at different ſtations; then, though 
we compare the water columns with each other, 


and the mercurial columns with each other, ſtill we 


compare different things, though We call them b 7 
the ſame name. We compare fluids of different 


ſpecific gravities; - that 1 is, we meaſure the preſſure 


of the air at one place, in parts of one ſcale, and at 
the other place, in parts of another. The error 
is of the ſame kind, as it one ſhould attempt to de- 
termine the proportion between two parts of a 
building, by meaſuring one with a Paris foot-rule, 
and the other with an Engliſh foot-rule, without 


attending 


. 
| attending to the difference between Paris feet and 
London feet; and the fame method muſt be taken 
to get rid of the error in both caſes: we muſt 
aſcertain the difference of the ſcales we haye applied, 
and make allowance for it: we muſt. know the 
length of the one in parts of the other; that is, in 
the particular caſe in queſtion, we muſt be able to 
determine, from the obſerved height of the baro- 
meter, when the quickfilyer is of any given tem- 

perature, what its height would have been, at the 
ſame place, and at the ſame time, if its tempera- 
ture had been any other, that may be aſſigned. 1 
have thought it neceſſary to be thus minute, in ex- 
plaining the principles, upon which the correction in 
queſtion depends; becauſe it is a point, which is 
likely to be miſunderſtood, though in itſelf of no 
great difficulty. M. DE Luc himfelf hath fallen 
into a miſtake, not with reſpe& to the quantity of 
the error, but the manner of allowing for it; which, 
however, is of no other bad conſequence, than that 

of lengthening the calculation unneceſſarily. He 
| imagines that a particular temperature of the 
quickſilver is neceſſary, that the error ſhould. be 

nothing; and to this he always reduces the obſerved 
heights of the quickſilver, in the barometer, at both 
ſtations (). But the reſult of the computation 
would, in all caſes, have been the ſame, if they 
had been reduced to any other given temperature; 
and therefore, it is always ſufficient, to reduce the 
one to the temperature of the other. This little 
overſight J ſhould have touched upon with more 


(4) Recherch. ſur les Modif. de VAtm. $. 366—374- 
3 reluctance, 
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reluctance, were it not of too little importance to 
detogate, in the Leaft Hie. "from the general 
ter of M. DE. 1898 1 | aborate and invaluable 
wor 23. 2 It 10 

The quantity of the correction in queſtion, i is thug 
determined. At "times, when the barometer, in 4 
tenff erate air, ſtood 41 2 27 Paris inches, M. PE. LvG 
tried d, wha lat chan I Yi Tegel in n its hei b by 
chai hges of tempera ute, induced by. art, in t | 8 
quickſilver, withou any” a teration i in the kate of the 
atmoſphere; and, by repeated experiments of this 
kind, it was found, that the difference between the 
fen th of the column of quickhlyer, LED 
heated. to the temperature of boiling water, _ 
cooled to that of melting ice, amounted to alf 4 
Paris inch exac: ly; that f is, to th of the mean 
height 0. But the whole extent of the thermome- 
ter's ſcale, from the temperature of melting ice to M. 
DE EUC 8 boiling p point, being. 178*0 BIRD'S Fahren- 
heit, the change of the : height of the f an 


to 1 of BIRD'S Fahrenheit is always - —__ 


And if n denote the number of degrees of BIRD'S 
Fahrenheit, in the difference of the temperatures of 5 


the quickſilver, i in the nnn at different ſtations, 


the reduction will be . that is to fay, the height 


of the warmer column- muſt be ſhortened by this 
part of its own length, or that of the cooler augs 
mented by the like: part, to reduce either, to the 
height it would have ſtood at, at the time and place 
of obſervation, with the temperature of the other. a 


(/) Recherch. ſur les Modif. de! Atm. $ 362364: 
Theſe 


- G4 8 
dt 21: 1. 23 } 

' Fhel x 1 oe of i Ny n best ** 
h. column of quickfil ver, in Lt Torricellian. tube, 
ſhew the' proportional alterations of the depſity of 
— flu Ig by given incre ents, or, iminptions, of 

Fer r t] perpendicular. he; 180 of a column, 
KA any, In ale fluid, if ained the Torricel- 
lian tube, A given compreſſive Pe, muſt, by 
the known laws. of hy ydrof tics, , be as the den- 
ſities,, of the fluid inverſely. And as this pro- 

| portion muſt, obtain, whatever be the ſize, or 

f gute, of the tube, there ſeems to be no me- 

18.6 by which the change of enſity, or the pro- 

portional expanſion of quickſilver by heat, can be 

meaſured. with more preciſion. Theſe concluſions, 
therefore, may be of uſe in many phyſical en- 

0 be and there are many caſes, in which, it 

may be neceflary, to to reduce. the ob! erved height 

of che e in one temperature, to an- 
other. Thus when that height is to be made 
the meaſure el the able 2 F- or of be den- 


* 


which gave — to NI. DE LUC's " ke” 
He had ſettled it with himſelf, at his very firſt en- 
trance upon theſe reſearches, that the point he was 
to keep conſtantly in view, as the ultimate object 
of his whole purſuit, was to find, in the variable 
length of the mercurial. column, a meaſure of 
the preſſure and denſity of the air. This, he faw, 
was only to be looked for in quickfilyer of ſome 
5 one 


age. 
perature; and thus, he became paſ- 
4 728 notion, of the 'neceffity of 
reducing the obſervations of the barometer, to ſome 
ſtandard temperature, upon all occaſionss. 
But, for the particulat purpoſe of computing dif- 
eicher et Glevanigh, fend ef zuendiaß to this! 
correction of the obſerved heights of the quick- 
ſilver at all, it will be a readier way, to make the 
correſponding correction immediately, upon the 
difference of the tabular logarithms,” If any quan- 
 bity de diminiſhed or increaſed, in a given propor- 
tion, the logatithm of its proportion to any other 
given quantity (that is, the difference of the tabular 
logarithms) is diminiſhed or increafed by a given 


one conſtant tem 
ſeſſed with a 


magnitude; namely, by the logarithm of the given 


ratio, in which the variable quantity is altered. 
Tbe logarithm of the rarioof x to x + gr x, or of 
9612, to 2 452 0. Therefore, if u, as before, 
expreſs the difference of temperature in degrees of 
BirD's Fahrenheit, * is the correction to be 
applied to the difference of the logarithms of the 
obſerved heights of the quickſilver in the barometer. 
This correction is to be ſubſtracted, if the tempe- 
rature, at the upper ſtation, hath been the coolet of 
the two, and to be added, in the contrary caſe. Tam 
indebted to the ASTRONOMER ROYAL for the firſt 
hint of this elegant method of applying the cor- 
rethion;in queſti n Pro of 
(n) The reader will here recollect, that 1 ſpeak. of the 
tabular logarithms in the language of M. DE Luc. The loga- 
richm of the ratio of 9612 to 9613 is, in the more common 
| ſtile, 0.0000452. | 8 
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The third of the annexed tables, ſhews the quantity 
of this correction correſponding to every value of 2 
from 1. to 70. The third column, to the right, exhi- 
bits the value of it in Engliſh fathom, in chat parti- 
cular temperature of the air, in which the difference 
of the tabular logarithms, of the heights of the quick - 


filver in the barometer, gives the difference of ele- 


It is to be obſerved, that the value of theſe correc- 
tions, in the fathom of any other country, will be 


vation in 1000ths of an Engliſh fathom, What that 
temperature is, will be f > ron in the ſequel. 


the ſame, in that particular temperature, in which 


the tabular ſyſtem meaſures the difference of ele- 


* 


7 vations in roooths of the fathom of that country. 


The rule, which I have given for applying this 


correction, ſuppoſes that it is previouſly known, which 
of the two ſtations is the higheſt ; otherwiſe it will 
be doubtful, whether it ſhould be added or ſub- 
trated. This doubtful caſe may actually happen in 


levelling a confiderable tract of country, that is 


pretty even. The table, however, will ſtill give the 
quantity of the correction. Add that 9 to the 


logarithm of the height of the cooler barometer; and 
the difference between this logarithm, ſo augmented, - 
and the logarithm of the height of the other, is the 
difference of the logarithms of the obſerved heights, 
duly corrected: and the ftation of the cooler ba- 
rometer, was the lower of the two, if its augmented 
logarithm exceeds that of the other: in the con- 
trary caſe, the higher. 
It hath been already obſerved, that the change 
of the denſity of quickſilver, by an alteration of its 


heat, muſt always be proportional to the increaſe 


Vor. LXIV. I 1 or 
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or- contraction of the length of the cclumn in the 
Barometer ; or, in other words, that the alteration, 
in the perpendicular height of the Torricellian' co- - 
lumn, is proportional to the change of the- ſold 
content of ſpace, occupied by a given quantity of 
the fluid. Thoſe who recollect the experiments of 
the celebrated BorRHAAve; for meaſuring this 
change of volume, cannot but be ſtruck with the 
great and fingular difagreement Eves his conclus 
fions and thoſe of M. Dr LVc. BOUERHAAVE | 
makes the whole expanſion, pioffiiced by a change of 
temperature from the o of Fahrenheit, (or the foreed 
W of- al. e wer to the heat of boiling | 


water, 35 of the whole volume, which is very 


little more than M. DÞ'L vc found to be produced | 
by a change from 32% of Fahrenheit (or the diſſo- 
lution of natural froſt): to the heat of _—_ water GR. 


(n) Vid; Elements 8 vel; 1. p. ey In this 8 5 
the author expreſsly treats of the expanſion of quickſilver by 
heat; and the proportion, which he Nr. aſſigns, hath been 
adopted by the writers of elementary phyſics. But, p. 163, 
having deſcribed an artificial cold, 44 which the thermometer 
bad been funk to —49..0f Fahrenheit, he ſays, ** Novimus hac 

v urgenti vivi corpus ab illo gradu 40 infra o, ad gradum boo que 
© Tncipit ebullire  contrattum fuiſſe per partes 640 totius mulis 
* 10782.” And, in” the explanation of one of bis: copper 
plates, he deſcribes a-thermometer in which the quickſilver, in 
the greateſt natural cold, juſt filled the bulb, which contained, 
be ſays, 11529 ſuch —4 as the tube contained 96. It ſeems 
probable, that the number 11124, which is given, p. 172, as 
the whole volume of the-quickfalver in the temperature o, (a de- 
gree of Fahrenheit being the unit) hath been deduced from the 
mean of a variety of experiments upon different inſtruments, 


for it differs not greatly from- the-mean of the two numbers 
10782 and 11520. ee 
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UT 
Upon this it is to be obſerved, that B30ERHAA VTS 
method gave him the expanſion of his quickſilver, 
diminiſhed by the whale expanſion nearly of the 
veſſel which contained it. DE Luc's gave him the 
expanſion of his quickſilver, diminiſhed by the lon- 
gitudinal expanſion of the ſcale applied to the ba- 
Tometer, by which the height of the column was 
meaſured. The veſſel which contained BOER- 
HAAVE's quickſilver was glaſs. The ſcale of pe 
rvuc's barometer was deal. Glaſs is conſiderably al- 
tered in its dimenſions by heat ; deal but very little, 
in the direction of its longitudinal fibres: therefore, 
though M. Ds Luc neglected the expanſion of his 
| Teale, the expanſion which he obſerved of the quick- 
filver would be nearly the whole; but BoERHAAVE 


muſt have reckoned it much too ſmall, negleQing, 
as he ſays he did, the expanſion of his glaſs ©; 


and the difference is no more than what the ex- 


panſion of the glaſs will very nearly reconcile. 
 BOERHAAVE $ expanſion 1 is too ſmall, to be in pro- 
portion to M. DE Luc's, by about ITT of the 
whole volume, or ſomewhat more than e The 


|  expaniſion of glaſs, in length, by 1 80“, is, as I am 


informed, about e of an inch upon a foot, or 

sr part; therefore, its expanſion 1 in ſolid content, 
or volume, will be very nearly res, by 180˙3 ani, 
by 212, about , or leſs than — 


(e) Sepeſitd ergo vitri interea dilatations, Kc. Theſe words 
15 may ſeem ambiguous; but the meaning ſeems 3 deter- 


mined by what is ſaid, p. 173. l. 2—5 · 
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Of the zevariex for the TEMPERATURE of the Aix. 


T.F the temperature of the atmoſphere hath been 


any other than is expreſſed by ＋ 163 of M. pz 
LUC's ſcale, the reſult of the calculation, formed 
upon the preceeding rules, requires a further cor- 
rection. This correction ariſes from @ variation of 
the length of the ſubtangent of the atmoſpherical. loga- 
rithmic ; which, as hath been already remarked, is 
found to be not conſtantly the ſame. That this mat- 
ter may be the better, underſtood, it will be proper 
to ſtate, in this place, what this ſubtangent is, in the 
nature of things, and upon what phyſical circum- 
ſtances its length depends. 3 
Imagine then, that inſtead of the atmoſphere, in its 
natural ſtate, the earth were ſurrounded with an ine- 
laſtic fluid, of an uniform denſity A equal 
to that of the natural atmoſphere, in its loweſt parts, 
which are contiguous to the ſurface of the earth; ima- 
gine alſo, that every atom of this homogenous fluid 
5 were urged towards the earth's center, with an accelera- 
. tive force, equal to that of gravity, at the ſurface of the 
earth. Now the preſſure of the atmoſphere upon the 
earth's ſurface, or on any given part thereof, being, at 
all times, a finite, though not a conſtant force, of which 
the phænomena of the Torricellian tube are a ſuf- 
ficient proof, it is evident that it might, at any time, 
be equalled by the preſſure of a finite quantity of 
this imaginary fluid; and that, to render the preſſure 
of this fictitious atmoſphere, upon the whole, or any 
part of the earth's ſurface, equal to that of the real 
atmoſphere upon the like part, it would be requiſite 
to aſſign to it ſome finite thickneſs or depth. Now 
TOTS Og or on = that 
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that particular thickneſs or depth, of the imaginary 
fluid, which is, at any time, neceſſary to render an 
entire column of it a counterpoiſe for an entire co- 
lumn of the natural air, is, at that time, the length 
of the ſubtangent of the atmoſpberical logarithmic. 
In ſhort, the ſubtangent of the atmoſpherical logiſtic, 

is the length of a column of ſuch a fluid as I have 
ſuppoſed, which would be ſuſtained in the Torri- 
cellian tube, by the preſſure of the air, at the level. 
of the ſea, if we could ſuppoſe a tube of a ſuffi- 


cient length. TOY ow ip 
This is demonſtrated by Mr. cor Es, Harmon. 
Menſ. p. 18. and by no one elſe, that I know of, 
with equal ſimplicity. VVV 

It is a manifeſt conſequence from this, that the ſub- 
tangent muſt always be as the preſſure of the whole 
cylindrical column (upon a given part of the earth's. 
ſurface) directly, and the denſity of the air, at the 
ſurface, inverſely; and it may therefore appear to be 
repugnant to the theory already eſtabliſhed, to ſup- 
poſe it ſubject to variation. For if the prefſure: 
be always as the denfity, upon which hypotheſis 
the whole theory is founded, that which is 
always as the preſſure directly, and the denſity in- 
verſely, can be no other than a conſtant quantity. 
But M. pz Lve's experiments prove, beyond a; 

doubt, that the atmoſpherical ſubtangent is variable, 
therefore the denfity of the atmoſphere, at the ſur- 
face of the earth, at different times, is not propor- 

tional to the whole preſſure, at ſuch. times, re- 
ſpectively. And in this there is nothing inconſiſtent 
with the foregoing theory, rightly underſtood, When 
the denſity of the air is ſaid to be as the com- 
preſſing force, this is to be underſtood of air in the 
. ſame 
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{fame ſtate of elaſticity; that is, in which the abſo- 
ute force of elaſticity, under all the different de- 
grees of preſſure, is conſtantly the ſame. (The 
abſolute force of elaſticity is meaſured by the force 
exerted between two particles of given magnitudes 
and figures, at a given diſtance.) But there is 
no reaſon, from any experiments, to conclude, 
that the denfity of the air will be ſimply as 
the compreſſing force, in different abſolute forces of 
 . elaſticity. On the contrary, ſince the proportion 
of the compreſſing forces. is found to obtain, be- 
. tween” the denſities, when the abſolute elaſticity is 
_ conſtant; this alone is a proof, that the like pro- 
portion will not obtain, if the abſolute elaſticity be 
changed as well as the compreſſive force. 
Imagine two parcels, ſimilarly ſhaped, A and B, 
of different fluids, the fame in all their other pro- 
perties, and ſimilarly, but unequally, elaſtic ; that 
is, imagine the integrant particles of A to be equal 
in quantity of matter and bulk, and fimilar in figure, 
to the integrant particles of B, ſeverally; and if 
each of the integrant particles of A, be itſelf an 
aggregate of leſſer integrants, each of the integrant 
particles of B is to be underſtood to be a like aggre- 
gate of equal and ſimilar leſſer integrants, ſimilarly 


compoſed; and whatever forces, except that of 


elaſticity, are exerted between the particles of A, 
imagine equal forces, of the ſame kinds, exerted 

according to the ſame laws, between the particles 

of B. Likewiſe, imagine the equal and ſimilar 
particles to be ſimilarly ſituated, in their reſpective 
maſſes. Such fluids are the ſame in all reſpects, 
elaſticity excepted. Further, imagine an elaſtic 

force to be exerted between every two integrant 

particles 


[41] 
particles of A, and to vary, with the diſtance, as any 
power or function of the diſtance whatever. Ima- 
gine an elaſtic force, varying according to the ſame 
power or function of the diſtance, exerted between 
every two particles of B. Thus the fluids are 
fimilarly elaſtic ; but they are to be ſuppoſed n- 
equally ſo; that is, the force exerted between two 
particles of the one, at any given diſtance, is to be 
greater than the force between two particles of the 
ether, at the ſame diſtance. Now, if the law by 
which the elaſtic force varies, at different diſtances, 
in one of theſe-fluids, as A, be ſuch, that the den- 
ſities of A, under different compreſfions are to 
each other, as the compreſſive forces; the denſities 
of B, compared with each other, under different com- 
preſſions, will likewiſe be as the compreſſive forces. 
But the proportion of the compreſſive forces will 
not ſubſiſt between the denſities of the two different 
flaids. - The: denfities will not be the ſame, when 
the compreſſive. forces upon A. and. B are equal; 
nor will they be ar the compreſſive forces, when 
thoſe forces are unequal. The denſities will be as 
the comprefiwe forces directly, - and the abſolute 
elaſticities inverſely ;- that is, the compreſſive forces 
will be as the denſities and abſolute. elaſticities jointly, 
which is eaſily demonſtrated. . 
The compreſſive force upon any fluid, is to be 
eſtimated by the quantity of the preſſure, acting 
e e upon a given ſurface, or plane ſec- 
tion of it. Whatever degree of preſſure acts upon 
the maſs of an elaſtic fluid, its particles will approach 
er recede; till the diſtances of every two adjacent 
partioles are ſuch, . that the whole elaſtic force, 
exerted perpendicularly againſt every ſurface or plane 


ſecti 1ON -:1 
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ſection of it, is preciſely equal to the preſſure acting 
perpendicularly upon the ſame ſurface, in an 
ite direction. And in the particular degree of den- 
ſity, determined by that diftance of the adjacent 
particles, the fluid will remain, while the ſame de- 
gree of preſſure is continued. Imagine therefore 
the denſities of the two maſſes, A and B, to be the 
lame; then, from the ſuppoſed ſimilarity of the fluids, 
it follows, that the number of particles, exerting their 
elaſticities upon any equal and ſimilar ſections of A 
and B, muſt be equal; and that the diſtances of the 
correſponding particles, from each other, in the two 
maſſes, muſt be the ſame: conſequently the whole 
- elaſticities, exerted upon equal and ſimilar ſections 
of the two maſſes, will be as the abſolute elaſtici- 
ties of which they are compoſed. Therefore the 
compreſſive forces are, in this caſe, as the abſolute 
elaſticities. Call the common denſity of the fluids 
D; the compreſſive force upon A, P; upon B, ; 
che abſolute elaſticities a, 5, reſpectively. Let d 
denote ſome other denſity of the maſs A, and þ the 
compreſſive force correſponding to that denſity. 
Now D and d are different denſities of the ſame 
fluid A, under different compreſſive forces P, p. 

Therefore, p: Pd: D (by hypoth.) 

But P: I= 4: 6. (as hath been proved.) 

Therefore, p: Id xA: DX; that is, the com- 
preſſive forces upon the different fluids A and B, when 
the denſities are unequal, are as the denſities and abſo- 
lute elaſticities jointly. Q. E. D. This demon- 
ſtration is independent of any more particular hypo- 
theſis, concerning the law of the elaſticity, than barely 
that it is the ſame in both maſſes; and ſuch, in both, 
as to make the denſities of either always proportional 

to 


a,, 9 
to the forces by which it is compreſſed. But to this 
condition, 2 particular law of elaſticity is requiſite ; 
namely, that the force exerted between every two 
adjacent particles diminiſh as the diſtance between 
them is increaſed; and, adopting this law, the com- 
preſſive forces might be proved to be in the propor- 
tion aſſigned, that of the denfities and abſolute elaſti- 
cities jointly, by the ſame kind of reaſoning as is 
_ uſed to demonſtrate the 23d propoſition of the ſe- 
cond book of the Principia, which is only the moſt 
{imple caſe of the more general theorem now pro- 
V 3 
| Hence it follows, that if any cauſes act upon the 
atmoſphete, to change the degree of its abſolute. 
elaſticity, provided they act in ſuch manner, as to 
change it equally at all heights; ſo that, though dif- 
ferent at different times, it ſhall always, at any one 
time, be the ſame at all different heights; then, the 
denſities in all different parts of the cylindrical 
column, reſting perpendicularly upon a given ſmall 
part of the earth's ſurface, will, at any one time, be 
as the compreſſive forces upon each part reſpectively. 
But the denſities, in any one part of this column, 
at different times, when the abſolute elaſticities are 
different, will not be as the compreſſive forces upon 
that part, at ſuch different times reſpectively. 
| Hence the relation between the decrement of 
denſity, and the increment of height, reduced 
according to the conſtruction of ſection ſecond, will, 
at every time, be repreſented, by the decrement ot 
the ordinates, and the increment of the aſymptote of 
ſome logarithmic curve. But of different curves, 
at different times, or in different ſtates of the 
abſolute elaſticity ; that is, the length of the ſub- 
Vol. LXIV. K k tangent 
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tangent of the eurye, deſcribed. in ſection ſecon wil. 
rage the difference of the e ts > the 

nly thing that. conſtitutes. a real difference in two 
e curves. If ſuch curves have equal ſub- 
e though they have unequal ordinates, they 
ate K parts of the ſame curve. | 

1b tangent of the atmoſpherical logiſtic muſt 

always be as the preſſure of the whole column of 
the atmoſphere directly, and the denſity y, at the 
earth's ſurface, inverſely; therefore it 18 directly? as 
the abſolute elaſtic force. For call the 1 5 S; 
the preſſure at earth's ſurface, P; ; the Gas 


the abſglute elaſticity, 7 
Now that S is as — is obvious «(from p- 2405 


but 4 is as A (by what bath now been proved). 


T herefore 8 is as A. 
| Now heat ©) is one cauſe, whichi is well 8 to 
influence the abſolutg elaſtic force. An increaſe of 
heat increaſes elaſticity; and elaſticity is diminiſhed 
by a diminution of heat. Accordingly M. pz Luc's 
experiments ſhew, that when the temperature of 
the air is -uniform (or the ſame at all heights) 
the ſubtangent of the atmoſpherical curve is in- 
creaſed, or diminifhed, exactly in proportion to the 
increment or decrement of the uniform tempera- 
ture, as indicated by the mercurial thermome- 
ter. His concluſion, from repeated experiments 
on the mountains near Geneva, is, that, if L de- 
note the difference of the tabular logarithms of the 
heights of the quickſilver, at two ſtations, corrected 
for the dt ference of the temperature of the quick- 


(2) Wanna, Elementa Chemiz, vol. i, p. 456, &c. 


fulver, 
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ſilver, and n' dendte- the difference of the' temperature 
of the air, in degrees f bis own ſeale, above o 
below + 164, then L = = L. is the difference of 
elevation in 1000ths of a x a foifſe. The correction 
— 2 L. to be added or ſabtracted. according as the” 


555 — of the air is above or below 1623 or ac- 
cording. as n 1s @ difference in exceſs or dgfełi ©, ; 
But in any given value of u, the proportion of 


* to E 8095 being that of 2 to 275. Theres 


Finn L * 21 -L is the logarithm of the ratio «& Z 


the heights of the barometer, in a ſyſtem of loga- 

rithms, in which the ſubtangent of the curve is to 
ſo many 10coths of a Paris toiſe, as are expreſſed 
by the ſubtangent of the Briggian ſyſtem, as 
215 = n to 215. And this being the caſe, what- 
ever be the value of L, in every given value of un, 
it is evident, that the variation of the modulus ot 
the atmoſpherical ſyſtem, or of the ſubtangent 
of the atmoſpherical curve, is 1. as n, the varia- 
tion of temperature. 

But a uniform temperature is a condition of the 
atmoſphere, which rarely obtains, within | ſmall 
diſtances, at leaſt, above the earth's ſurface; therefore 
the more uſual caſe of unequal temperatures muft 
be confidered, : 

When different temperatures obtain, at different 
heights, at the ſame time, they muſt render the 
ablolute elaſticities, at thoſe heights, unequal, 
Thus the hypotheſis of M. BoUGUER will take place ; 


( ) Recherch. ſar les Modif. de Atm, 8. 607611. 
. who, 
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who, from a great number of experiments, made 
upon the coxbixxos, and at various other hei ghts 
above the level of the ſea, concluded, that the ablo- a 
lute elaſticity of the air, which he calls, “„the in- 
« tenſity of the elaſtic force, muſt be different 
at different elevations. His conjeRures indeed about 
the cauſe from whence the difference might ariſe, are 
not the moſt natural; and in one point he was evi - 
dently miſtaken : namely, that he imagined the ab- 
ſolute elaſticity to be conſtant at every given eleva- 
tion; and accordingly he hath traced the curve, 
which, according to his experiments, exhibits the 
laws of its variations from one height to another. 
This, it muſt be confeſſed, was truſting his expe- 
ments too far, which were not made with the oft 
accurate inſtruments ; ; and this may have given oc. 
caſion to his learned countryman M. DER LA LANDE, 
to ſuppoſe that this curve may rather exhibit the de- 
viations of his experiments from the truth, than any 
thing which really obtains in nature). His general 
hypotheſis, however, of a difference of abſolute 
elaſticity, in different parts of the atmoſphere, muft 
obtain, whenever the temperatures of ſuch different 
parts are unequal; unleſs the effect of the inequality 
of temperature were to be compenſated by the ſyn- 
chronous unequal operations of ſome other cauſe. 
That it does in fact obtain, when the temperature 
is unequal, is proved, beyond a doubt, inſtead of 
being retuted, by M. pe Luc's experiments; and 
this 1s to be conſidered, as a further inſtance of their 


exact agreement with the genuine conclufions of 
accurate theory, 


(r) Connors pour l'année 1765 p. 215. 
WI en 
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When the abſclute elaſticities. are different at 
different -beights, the denſities will no longer be 
proportional to the preſſures; and the change of 
denſity, throughout the whole. column of = at- 
moſphere, will no longer be repreſented by any ane 


logarithmic. But to ſmall diſtances on one fide or 


the other of different heights, it may ſtill be nearly 
repreſented by parts of different logarithmics. Now 
this is really the cafe, according to M. De Luc: 
for, when the temperature, at two different heights, 
hath been different, he finds, that the difference of 
thoſe - beights will fill be expreſſed in roooths 
of" a | Rive: torſe, by the preceeding formula, via. 


L.= 275 L. L, if n be underfloed to denote the dif- 


ference! Aan the conflant temperature + 162, 
and that which is the mean of the different tempe- 
ratures of the two places of obſervation © ; that is to 
ſay, though the temperature of that portion of the 
column of the atmoſphere, which is intercepted be- 
tween the level of the two places of obſervation, 
hath not been the ſame, perhaps, in any two dif- 


terent parts; yet the variation of denſity and height > 


will be exhibited, through the whole of this ſmall 
ſpace, without ienfibleerror, by the curve, which would 
have repreſented them ſtrictly, if the entire column 
had been of the mean temperature of the extremes 
of this portion of it; namely, by the logarithmic, 
whoſe ume! is expreſied in 1000ths of a Paris 


toiſe, by B = — - B, B denoting the ſubtangent of 


the Briggian * Imagine, therefore, that the 
barometer and thermometer have been obſerved at 


(5) Recherch, ſur les Modif. de PAtm, F. 663. 
4 the 
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the ſame time, at three different heights. / Pat the 
difference of the tabular logarithins of the Heigins of 
the quickfilver, at the rſt and 24 elevation II; dt the 
24 and 3d, L“. Imagine the thermometer at the if, 
or weft height, to have been ＋ 162 at the 24, 
163 5 2 1; at the third, 164 2 n. pa — 8 


Then the af, between Iſt and 2d elevation, 


between 2d and 34, 


1 Fx 1 . 
chat is, the variations v of height and aer detiuten 


each two of theſe three places, are nearly exhibited by 
twodifferent logarithmics, the ſubtangents of whichare 


BTB; B ＋ , therefore, the [variations 
of height and denſity, throughout the atmoſphere; 


are not repreſented by any one logiſtic, when: the 
temperature is unequal (as they would be, if, not- 
withſtanding an inequality of temperature, the ab- 
ſolute elaſticities were the fame in all parts) ; but by 
parts of different logiſtics, at different heights; as 
they ſhould be when the abſolute elaſticities are 
different, in different parts, and can only be con- 
fidered as uniform to a ſmall diſtance, above or 
below any height aſſigned. x 
The mention of M. Boucuer occurred ſo na- 
turally upon this occaſion, that I muſt have re- 
proached myſelf with an impiety towards the aſhes 
of a man, whoſe memory will ever be dear to ſcience, 
had I not attempted to vindicate his conjectures 
upon the point under immediate conſideration, from 
an animadverſion throw out, in very general terms; 
with little tenderneſs, and only juſt in part. At 
. >. 00 


3 
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* 


a of ſekinz a rule which 
Ba DAR 1! Lf ASHE WSN 
height, in proportion to the temperature, 


- principal miltake cc nfaits ; Which \ AS, as M. dt Luc 
well ohſcryes, that, inſtead of ſeeking a t 

ſhould, be genera? for all heights, a RR Eon 
ſelf to find one which ſhould be penera for ACER. 
peratures, at a particular elevation. The conſequence 
likewiſe, ich he would have. de du d from the 
unequal efaſtidity of the particles of the air, that 
the leaſt elaſtic would be driven to the bottqip, was 
undoubtedly erroneous. The exceſs of temperature 
may fall ſometimes in the lower parts of the at- 
mofphere, and ſometimes at greater heights; and 
where the greater temperature is, there, cæteris 
paribus, the elaſticity will be greater. The argu- 
ment, which M. DE Luc directs againſt the exiſtence 
of ſenſible inequalities of elaftic force in aggregate 
maſſes of the atmoſphere, derived from the ſup- 
poſed effect of the winds, throughout all the re- 
gions expoſed to their agitations ©, militates only 
againſt the probability of permanent incqualities in 
given places, ariſing from ſuppoſed ſpecific differences 
in the original conſtitution of the particles of the 
air; not againſt ſuch temporary inequalities, as we 
aſcribe to the occaſional energy of extraneous cauſes. 
An inequality of temperature undoubtedly exiſts, 
in aggregate maſſes, more frequently than the op- 
poſite. And from an inequality of temperature, 
whether in the aggregate or the diſcrete, neceſſa- 
rily follows, for the time, an analogous inequality 
of abſolute elaſtic force. 3 | 


(t) Recherch. ſur les Modif. de l Atm. F. 328. 
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| Having now ſufficiently explained, what the cor- 
rection is, for a variation of the temperature of 
the air, and whence it ariſes, I proceed to redyce 


M. vx Luc's formula to BiRD's Fahrenheit, and a 
ſcale of 1 —— 


„„ 


SECT 10 N FIFTH. 
* DE Luc's AVLES reduced to ENGLISH SCALES, | 


HE whole of this reduQtion I divide into 
three problems. 


' PROBLEM FIR sr. 


7 o find the len gh of the ſubtangent of the at- 
moſpherical curve, in thouſandths of a Paris toiſe, the 


mean temperature of the air bein 8 give ven in degrees of 
BIRD'S Fabrenbeit. 


) Y the compariſon of M. ve Luc's ſcale with 
 BIRD's Fahrenheit, it appears, that ＋ 162 
of the former correſponds to + 69,25 of the lat- 
ter. Hence 69,25 is the temperature in BIRD's 
Fahrenheit, in which, the ſubtangent, of the at- 
moſpherical curve, is equal to ſo many 1oooths_ 
of a Paris toiſe, as are expreſſed by B, the ſub- 

tangent of the Briggian ſyſtem. But the atmo- 
— ſubtangent is increaſed or diminiſhed by 


20 of this quantity for every degree of M. pg Luc's 
ſcale 


? 237 | 
ſcale; aboveor below this given 2—— and a de- 
gree of M. DE LUC's ſcale is to a degree of 3IxR D's Fah- 
renheit as 178 to 80. Therefore, the ſubtangent varies 
by +757 of the fame quantity, for every degree of 
BIRD's Fahrenheit, above or below the given tempera- 
ture. Hence, if denote the difference of the tem- 
petature of the air, or, in the caſe of unequal tem- 


peratures, the difference of the mean of the tem- 
peratures of the two ſtations, above or below _ 


in degrees of BIRD'S Fahrenheit ; then, B= - 325 B 
is the length of the ſubtangent in 1000ths of a 


Paris toiſe: that is, the ſubtangent of the atmoſphe- 
rical curve, in the temperature 69.25 = », is to fo 


many 1oooths of a Paris toiſe, as are expreſſed _by 


the modulus of the e . as n. = Ix8 


to 3827. . f 


PROBLEM SECOND. 


5 . 7 TT , 7 FTA | ra | 
75 determine the ne in which the length 


of the ſubtangent of the atmoſpherical curve is ex- 


preſſed in thouſandths of an Engliſh — * tbe | 


KA. of th * em. 


ROM the number 5 p ſubtract * dcn dan 
"= the number, to which 3827 bears the pro- 


portion of 10000 to 617; that is, from 69,25 ſub- 


tract 29,51; the remainder 39,741 expreſſes the re- 
quired temperature, in degrees of BI R D's Fahrenheit. 
For, let 8, L repreſent the ſubtangents of the 
atmoſpherical curves in the temperatures 69,25 and 
69,25 — 29,51, reſpectively. 
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Then 8: 2 = 3827: 3821 — 458 * (by prob. 1.) 
But 3825 $827 — 29451 8 10000: 10000 — 61% E Toe: 9383. 
Therefore, 8: Z= 10000: 9383; that is, as one Paris 
doiſe to one Englih fathom. Therefore, 
whatever multiple S is of the Paris toiſe, or 
any part thereof, the ſame multiple is E of 
the Engliſh fathom, or its like part. And the 
| | length of S is expreſſed in Ioooths of a Paris 
S T toiſe, by the number which is the modulus of 
5 the Briggian ſyſtem (by prob. 1.); therefore, 
the length of T is expreſſed by the ſame number, 
in 1000ths,of an Engin fathom. 


PROBLEM THIR * 


'To Pe the equation for every degree A B1RD's Fah- 
renbeit in ibe mean 9 of the a, above or 


. ALL the variation of the length of * ſub- 
Ct tangent, correſponding to an increment or de- 
erement of one degtee of BIRDS Fahrenheit, V; and 
let 8, P, as before, repreſent the ſubtangents cor- 
reſponding to the temperatures 69,25 and 39,74. 
Now V:S=8: 3827 (by prob. - 
 AndS: 2 3827: 382-4055175) 3827:3591 verynearly (by prob. . ) 
Therefore, V:E=8: 3591. 
8 


that is, V 891 1 L nearly). 
Hence the length of the ſubtangent of the atmo- 
ſpherical curve, in any temperature, 39,74 = 7: is 
to its length in the temperature 39, 74 as 3591 * N 
to 3591; that is, putting B for the ſubtangent of 
5 he 
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"Re r  #x3.. 8 . 
ale Brigglan cyrve, B * e. Bis the length of the 


. 8 * 


ſubtangent of the atmoipherical curve, in 10 he 


of an Engliſh fathom, And putting L for the 


difference of the tabular logarithms of the abſeryed 


rected by the equation for the temperature of the 
Auickſilver, and ꝝ for the mean difference of the 
temperatures of the air, in degrees of BIA ps Fah- 
renheit, above or below 39,74, the difference of 
the elevation of the two ſtations, is expreſſed in 
| 200oths of an Engliſh fathom by L — 2 8 

Upon theſe principles J have made a table, by 


which the equation "== L may be computed for any 


temperature not above 80, nor below © of BIR D's 

Fahrenheit, and for any height leſs than 10000 

fathom. - F.-Y | ; k 275 | : 14 
It hath already been remarked, that the tempe- 


rature of the quickſilver, in the portable bat ck le 


may happen to be very different from that of 't 


air, at the place and time of obſeryation. For Of 


reaſon, M. DE Luc adviſes, that every portab 
barometer ſhould be furniſhed with two thermome- 
ters; one fixed to the frame of the barometer, to 
indicate the temperature of the quickſilver ; agqther, 


to be expoled, at the time of obſervation, to. the 


open air. The uſe of the annexed tables m ght be 
anſwered by a particular diviſion of the ſcale 
theſe thermometers. The thermometers which ac- 


company the two barometers, made for the ſociety, 


by... A EDN AN under N dürectians, 
ted - 


are 


— 4 of: the barometer, it two ſtations, cor- 
1e 


+ 
1 7 
* * 


es of 


* - — i _ — - 
. "=T. Y . ; {4 
_ —_ 2 — OC — ͤ —— —B-=w ⅛ — — —ͤ—ñ— ow ++ — - — 
£ CY — „ * ” 
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are BIRD's Fahrenheits ; but, to the fixed thermo- 
meter, I have had a particular ſcale applied, in 
which the fundamental interval, between melting 1 * 
and B1RD's boiling point, is divided into 91 equal 
parts. The equation for the temperature of the quick- 
filver is one fathom for every degree, of this ſcale, in 
the difference of temperatures. The thermometers, 

for the temperature of the air, have each a ſcale, in 

which the fundamental interval between melting 
ice and BIRD's boiling point, is divided into 120 
equal parts. The point of o is placed at the 5th 
of theſe diviſions above melting ice. If 2 be the 
mean height of the thermometer, in degrees of 
this ſcale, at the two ue Pa the W for the 


temperature of the air is = q +6 or — en 


— 


as 1 is poſitive or negative. : 
The place of the point of o upon ihe Ric] 

ſcale is indifferent. It was 9 very low, that the 
tempetatures of the quickfi ver, at both Nations, 
Might always | be above it. The computation, how- 
ever, is rendered eafier by the tables now given, 
than it ow: be by any ſuch peculiar Jivifions of the 

ſal. *' 
It is to be particularly obſerved, that M. vs Luc 
always expoſed the thermometer, dy which he mea- 
ſured the temperature of the air, to the fun, if it hap- 
. pened to ſhine ; but then the ball of his thermometer 
was always quite « detached from the frame, which is a 
neceſſary precaution in this manner of ufing it. If 
the temperature of the air were meaſured by a ther- 
mometer, expoſed in the ſhade, | I cannot. but think 
the quantity of the equation. would de different. 
| | 8 &. * His 
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His reaſon for not ſhading his thermometer from 
the ſun, was this: when one fide of the ther- 
mometer is expoſed to the ſun's rays, the other 
is in its own ſhade; therefore, in this fituation, 
he thought it the juſt meaſure of the mean tempe- 
rature of the air, which is neither the temperature of 
that part on which the ſun's rays fall, nor of that 
from which they are intercepted, - but leſs than the 
one, and greater than the other, or a mean between 
the two), I confeſs, I ſhould have expected an 
irregularity, from heat excited by the rays of light, 
in their paſſage from the air into the glaſs, and 
from the glaſs into the quickfilver; and ſhould 
therefore have expoſed my thermometer in the 
ſhade ; but the ſucceſs of M. Dt Luc's experiments 
ſeems ſufficiently to juſtify the method he hath 
taken. 

J ſhall cloſe this ſection wih a brief ſolution of 
two — 0 problems, for which this ſeems the 


proper pt: lace. | a 


PROBLEM FOURTH. 


To compare the denfities of the air, at any given 
elevation above the n of the earrb, in 45 Merent 
temperatures. 


F the 8 hath * obſerved, at any 
given elevation above the earth's ſurface, in differ- 
ent temperatures, reduce the obſerved heights of 


(») Recherch, ſur les Modif. de Atm. $. 533—536: 
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the quickſilver to à common temperature, if the 
temperatures of the quickſilver, as well as the air, 
have been different, at the different times of ob- 
ſervation. Find the ſubtangent for each tempera- 
ture of the air (by problem 3d) ; divide the cor- 
reed heights of the quickſilver by the ſubtangents 
correſponding to the obſerved temperatures of the 
ait. The quotients are as the denſities in theſe 
temperatures reſpectively ; that is, calling the heights 
of the mercury reduced, P, IT; the temperatures, 


T, ©; the W 8. D; and the denſities, 
4 


D, A, D: A 52. For the denſities are as the 
compreſſive forces directly, and the abſolute elaſti- 
Cities inverſely (by ſection 4th) ; ; and the abſolute 
elaſticities are as the ſubtangents (by ſection 4th); 
whence the truth of the — is manifeſt. 
The moſt convenient method, however, for practice 
will be, to make the denſity of the air, in ſome given 
ſtate of the barometer and thermometer, a ſtandard, 
with which to compare the denſities in all other ſtates 
of theſe inſtruments. Suppoſe, for inſtance, at the 
level of the ſea, 30 inches be taken for the ſtandard 
height of the barometer, and ＋ 40 for that of 
the thermometer. Let D be the denſity of the 
air, at the level of the ſea, when the barometer 
is 30 inches, and the thermometer + 40. Put 
P — zo inches, and S = the ſubtangent of the lo- 
giſtic correſponding to the temperature + 40. Now 
in another W 49 + 7, let the ſubtan- 


gent be 8 + = 28. And let the height of the baro- 
meter P be changed into P + £ P; and let A be 
the 


hen - k. is. Mii... _- b—_ a 
- 1 TI . L - w 
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the denſity at the level of the ſea, in the tempera- 

ture 40 + », and height of the barometer, Pj; F P. 
Then the difference between A and D, or ameD, 


will be D x =. Where obſerve, that þ is 


poſitive or negative, according as # is poſitive or 
negative. 


By this problem, the denſities of the air at a given 
height, i in different temperatures, are to be compared 
with each other. Even good writers haue 1 


been generally run away with by a notion, that the 


air's denſity, at a given elevation, at different times, 
would be always truly meaſured by the length of 
the mercurial column; than which nothing can be 
more erroneous, as hath been at large explained 

in the 4th ſection. 


PROBLEM FIFTH. 


7 he Jeight of the gui wer in the Torricelian 
tube, and the temperature f the air being given, at 
4 given elevation, above the level of the ſea, to com- 
| pare the denſity of the air with that of the qui _ ver, 
at the time and place of obſervation. 


ET TA repreſent the 8 of the 
earth; T Ns. the center, and A at the ſurface. 
Let B be a place at a given height, AB, above the 
ſurface. Let CD be the obſerved length of the 
quickſilver in the Torricellian tube, at the place B, 
in a given temperature of the air. It is required to 


find 


120 


ind the proportion betiveeh gli 
denfity of the air, and that of 
the quickſilver, the obſerved tem- 
perature being ſuppoſed to obtain 
uniformly throughout the whole 
atmoſphere; or at leaſt, through- 
out a great portion of it, on all 
ſiides of B. 

ZS8Gauppoſe it done; and that the 
denſity of the air, at the time 
and place of obſervation, is to 
the denſity of the quickſilver 
in the barometer, as the right 
line CD to EF. Now che 
| temperature of the air being gi- 
T | ven, the ſubtangent of the lo- 
Ps giſtic correſponding to the gi- 
ven temperature is given (by prob. 3d). Let GH be 
equal to that ſubtangent; and let KL be the perpen- 
dicular height of the mercurial column ſupported 
in the barometer at A, the earth's ſurface, at the 
time of obſervation at B. Now fince EF is to CD 
as the denſity of quickſilver, in the barometer, to 
the denſity of the air at B, and CD is the per- 
pendicular height of the column of quickſilver 
ſuſtained in the Torricellian tube at the place B, at 
the time of obſervation, it is evident, that EF is the 
perpendicular height of a column of an inelaſtic 
fluid, of the ſame denſity with the air at B, which, 
if it were urged with an accelerative force through 
its whole length every where equal to that of gra- 
vity at B, would, by its compreſſive force, ſuſtain the 
mercurial column CD: for the accelerative forces 
ſuppoſed 


| a5 the accelerative forces by which the compreſſive 


force is produced. But gravity at A 1s to gravity at B 
as the ſquare of T B to the ſquare of TA. There- 
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ſuppoſed to act u 


CD, being equal, and the hei 


inelaſtic fluid, of the ſame denſity with the air at A, 
the level of the fea, which, if the whole were 
urged with an accelerative force equal to that of 


to MN as the accelerative force of gravity at A to the 


accelerative force of gravity. at B; for EF and 
MN are columns of fluids, of the {ame denſity, 


the heights of the columns muſt be reciprocally 


fore, EF: MN = TB*: TA*. Again, GH and 
MN are columns of fluids of different denſities, 


the compreſſive forces which they exert, that is, 
which they ſuſtain, will be as their heights and the 
denſities of the fluids jointly ; that is, if P, Q be as 
the compreſſive forces of thoſe fluids, and R, 8 as 
their denfities, then P: Q GH XR: MN XS. 
But the compreſſive forces ſuſtained by theſe co- 


lumns are the preſſures of the air at A and B; alſo 
Vol. LXIV. * the 


pon: the fluids in the columns EF, 


ghts of the colamus 
being, reciprocally, as the denſities of the fluids, the 


compreſſive forces of the columns will be equal. 
* GH is the perpendicular height of a column of 


gravity at A, would ſuſtain the mercurial column 
KL (by ſect. 4). Suppoſe MN equal to the per- 
pendicular height of a column of an inelaſtic fluid, of 
the ſame denfity with the air-at B, which, if the 
whole were urged with an accelerative force, every 


| Where equal to that of gravity at A, would ſuſtain | 
the mercurial column CD. It is evident that EF is 


exerting equal compreſſive forces. Therefore, 


acted. upon by equal accelerative forces; therefore, 
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the denſities of the fluids are the denſities of the air 
at AandB. Therefore the eſſive forces are as 
the denſtties; that is, P:Q= R:S. Therefore 
GHxR:MNxS=R:S. Therefore GH: and: 
hut it hath been ſhewn, that EF :MN— TB*: TA*.. 
Therefore EF: GH TB:: TA! But AB being 
given, TB is given, and the proportion of the 

0 | vg TB to the ſquare of T A is given. There-- 
fore the proportion of EF to GH is given. And 
S. is given as hath been ſnewn. Therefore EF 
is given, and the proportion of the given line EF to 
the given line CD, or of the denſity of the quick - 
ſilver to the denſity of tho air, at B, is given. Q. E. I. 


Find the ſubtangent G H competent to the given 
temperature 3 find a line, E F, to which that ſabe - 
tangent ſhall bear the duplicate proportion of TA 
to TB; that is, of the earth's ſemr-diameter-to the 
earth's ſemi-diameter increafed by the given eleva-- 
tion of the place of obſervation, abovethe-level- of 
the fea. . As that line E to the obſerved height of 
the quickſilver, ſo is the denſity of the quickſilver, 
in the barometer actually employed, to that of the 
air, at the time and place of obſervation.” 
Thus the ſpecific gravity of air may be found, com- 
paring it with quickſfiver, and by means of quick 
fitver with other fluids. Though it is only the moſt 
ſimple caſe of this problem that can ever come into 
practice, I choſe to diſcuſs it in its moſt general ex- 


tent; 


ITS 
tent 3 as this is the only one method which gies 
entire ſatisfaction to the mind. e 


SECTION SIXTH. 
I HAVE nom gone through the expoſition and 


reduction of M. pz Luc's rules, for meaſuring 
Heights by the barometer. The conſonance of them 
with theory appears, upon a ſtrict examination, to 
de ſuch, as ſtrongly confirms the prineiples, upon 
which the theory is founded. I ſhall conclude theſe 
diſquifitions, with pointing out ſome further objects 
of enquiry, concerning the modifications of the at- 
moſphere, naturally ariſing out of M. pz Lvc's 
diſcoveries, in conjunction with the theory already 
eſtabliſhed. ROT: 8 

1. Ir 7s probable, that the abſolute elaſticity of 
the air may be affected by various cauſes befides 
beat. The degree of humidity muſt occur to every 
one, as a circumſtance, which may reaſonably be 
ſuſpected to have fome influence upon it; and, per- 
haps, the ſtate and quantity of the electricity of the 


air may have more. 5 „ 
2. If M. px Luc's formulæ are to be admitted 
as univerſally true, in all imaginable temperatures, 
there is a given temperature in which the elaſticity 
of the air would be defiroyed, and, in any lower tem- 
perature, it would be negative; that is, the re- 
pulfion would be changed into attractian. This 
given temperature is, — 409,13 of BIRD's Fah- 
renheit; for if B + h, be the length of the 
3591 
Mm ſubtangent 


Fubtangent of the atmoſpherical curve, in r oooths of 
an Engliſh fathom, whatever be the value of u, then, 
when 2» = — 448,875, B EB =o ; that ĩs, the 


1 
ſubtangent vaniſhes; and the abſolute elaſtic force, 
which is always as the ſubtangent (by F. 4.) muſt 
vaniſh with it; but when 2 =— 448,875 the tem- 
perature is — 409,13. ae e 
Perhaps it 5 be thought more probable, that 
the variation of the ſubtangent, or of the elaſtic. 
force, is not preciſely as the variation of tempera- 
ture. If the ſubtangent changes in a geometrical 
proportion while the temperature, as ſhewn by the 
thermometer, changes arithmetically, the ſubtan- 
gent, or the abſolute elaſtic force, will not vaniſh 
with any aſſignable decrement of temperature; and 
in that temperature, in which it ſhould vaniſh, ac- 
cords to M. DER Luc's formule, it will ſtill remain 
more than _*,ths of what it is in the temperature 
＋ 39,74 ; and yet the equation, for an increment 
or decrement of temperature, amounting to 40, 
will not differ from M. De Luc's by more than four 
_ fathom in the height of 1000. I muſt repeat, that 
I am now only pointing out the concluſions of 
theory, as hints of further enquiry. I do not mean 
to ſubſtitute this hypothefis as more accurate than 
M. Dt Luc's in practice; I do not affirm, that it is 
more true in theory. I mean only to ſuggeſt, that 
if M. pe Luc's formule are admitted as mathe- 
matically true, a conſequence will follow, which 
may ſeem to ſome unlikely to obtain in nature. 
That however this conſequence, if otherwiſe im- 
Probable (which is not the opinion to whieh, for 
my 


269 Gy 
my own part, I incline) is not to be too haſtily 
adopted, upon the bare evidence of its ariſing out 
of M. pe Luc's formulz; becauſe the general ex- 
tent of theſe formulæ is more than experiment hath 
| hitherto proved. And I ſhew, by a very ſimple 
_ Inſtance, that it is eaſy to imagine other laws, be- 
_ tween the temperature and the elaſticity, which, 
to all practical purpoſes, would be the ſame as 
M. De Luc's, within the utmoſt limits of his ex- 
periments, and even beyond them, and yet differ 
from it in remote conſequences vc  ] © 

If M. pz Luc's formule be univerſally and ſtrictly 

true, the conſequence J have pointed out muſt be ad- 

mitted ; and it will follow, that the force of elaſticity 
owes its firſt production and origin to temperature: or, 
at leaſt, that the relation between heat and elaſticity, 


if not the moſt intimate one of cauſe and effect, is that 


which ſtands the next in the ſcale of natural affi- 
nities, namely, that they are inſeparable effects of 
ſome common cauſe. And theſe concluſions will 
hold, if the form of the general expreſſion be true, 
though the quantity of the equation 3097 B ſhould 
require a correction: for a change * the fraction 
will only alter the particular temperature, in 
which the ſubtangent and elaſticity vaniſh. 
3. The diminution of the air's denſity, as ve 
| aſcend from the ſurface, is ſubjeft to a limit. This 
limit is different, in different heights of. the baro- 
meter, at the level of the ſea, and even in a 
given height of the barometer, in various tempe- 
ratures. But the denſity even at an infinite height is 
never o, or infinitely ſmall, In fig. i. through 
C draw 
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E draw CF, parallel to AD, meeting the atmoſphe- 
ical curve in F. CF is the denſity of the atmo- 
ſphere, at an infinite height (by p. 231). The pro- 
portion of CF to the denſity at the level of the ſea is 
| her in any uniform given temperature of the air. 
For the uniform temperature being given, the ſubtan- 
gent of the curve DF is given; and conſequently, 
the proportion is given, of which the given line 
CA is the logarithm. The diminution of com- 
preſſive force is ſubject to a correſponding limit. 
— This curious circumſtance hath been remarked 
by no one, that I know of, but Dr. BROOKE 
TAYLOR, whoſe. writings are too little attended 
to, even among mathematicians, from an opinion 
which prevails of their obſcurity. That conſummate 
geometer ſeems indeed to have thought it im- 
probable, that a finite denſity of the atmoſphere, at 
infinite diſtances, though the neceſſary conſequence of 
the theory, ſhould actually exiſt ; and, for this reaſon, 
he would imagine ſuch a law of the elaſtic force, as 
ſhould render the denſity of the atmoſphere, beyond a 
certain height, much greater than in proportion to the 
compreſſive force; and circumſcribe the whole within 
narrow limits (. And if the theory inferred a great 
denſity at infinite or even at great heights, ſuch a den- 
fity as would ſenſibly difturb the motions of the pla- 
nets, it would be neceſſary to have recourſe to ſome 
ſuch hypotheſis ; but, as this is not the caſe, I fee no 
ſuch neceſſity. I know not, for what reaſon, mathe- 
maticians have been afraid to admit the infinitude of 
the atmoſphere of the earth; whether they thought 
it would bear hard upon the Newtonian doctrine 


(w) Method. Increment. prop. 26. Scholium. 
= 


of 
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of a void; or, that it implied the infinitude of 
matter. But neither the one nor the other of theſe 
conſequences is to be apprehended : for neither. the 
phænomena of nature, nor the principles of the New- 
 tonian philoſophy, require, that there ſhould be any 
where a great chaſm in the univerſe; or that the 
whole material world ſhould be actually circumſcribed 
within any finite ſpace. A large proportion of pore, or 
interſperſed vacuity, is ſufficient for all purpoſes. Not 
doth an abſolute infinity of matter by any means follow - 
from the hypotheſis. of an infinite number of finite 
maſſes; and an infinite number of finite maſſes is all 
that is implied in the notion of a rare elaſtic fluid, 
diffuſed throughout infinite ſpace. I agree, indeed, 
with Mr. coTEs, that there are no data from which 
any great altitudes of the atmoſphere can indubitably 
be concluded, in the way of experiment: but Ido con- 
tend, that there are no data, from which the ſuppoti- 
tion of its infinite height can, in the ſame way, de 
diſproved. And this may juſtly be held more pro- 
bable than the contrary, as being the conſequence of + 
a theory which hath never yet, in any inſtance, - 
proved fallacious ; and this I venture to aſſert, with 
the leſs heſitation, as, beſides the evident reaſon of 
the thing, the great authority of NE wWTON is on my 
fide. - The infinite extent of the earth's atmoſphere - 
is manifeſtly ſuppoſed, in that ſubtle diſquiſition con- 
cerning the tails of comets, which occurs in the 
poſthumous work De 8 Aemate Mundi. Inſtead of 
framing hypotheſes, ee to remove imaginary 
difficulties, I ſhall purſue the theory as far as it will 
lead; and my next ſtep ſhall be, to exhibit the 
ſucceſſive rarefactions of the atmoſphere, as we 
aſcend from the earth, in a table. 
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rarefactions of the atmo- 
| ſphere at different heights, 


This table ſhews the 


above the ſurface of the 


earth, upon a ſuppoſiti- 
on, that the temperature, 
throughout the whole, is 
that which is indicated by 


+ 40* of BIRD's Fahren- 


heit. The middle column 
. | ſhews the heights above the 


ſurface, correſponding (ac- 


cording to the conſtruc- 


tion of the atmoſpherical 
| logarithmic, F. 2) to the 
decimal parts of the earth's 
% > | ſemi-diameter expreſſed by 
the numbers in the firſt 


column; and in the third 


the correſponding rarefac- 
| tions, or the proportions of 
* | the ſpaces which a. giver 
quantity of air would accu- 
| py at the different heights, 


given 


are expreſſed by the powers 


of the number 3069. 


The principle and method of the conſtruction of 


this table is obvious. I compute the length of the 


mean ſemi-diameter of the earth in thouſandths df 
an Engliſh fathoms. I divide that number by 108. 
The quotient is the tabular logarithm of the 1 ooth 


root of a number, which is to unity, as the denſity 
at the ſurface to the denſity at an infinite height, in 


the 


tas] 

the temperature ſuppoſed ; or, which is the fame 
thing, as the ſpace occupied by a given quantity of 
| air, at an infinite height, to the ſpace occupied 
by the fame quantity, at the ſurface. This root 
I call the radical number. Then, imagining the 
earth's ſemi-diameter, divided into 100 equal parts, 
and numbering thoſe parts 1, 2, 3, Sc, down- 
wards, towards the center, I compute the heights, 
above the ſurface, correſponding to thoſe parts 
ſucceſſively, according to the conſtruction of the 
atmoſpherical logarithmic, 5. 2 ; and, writing the 
reſulting numbers in the ſecond column, in the third, 


I write the powers of the radical number, increaſing 


by unit, in regular ſucceſſion downwards. 


The proportion in which the atmoſphere will be 
rareſied, at given heights above the ſurface, will be 
very different, in different temperatures. It may 
always be exhibited by a table of this form, but 
every different temperature will have its own radical 
number. The radical number, in the temperature 
＋ 40, is 3069; and, for any other given tem- 
perature, may be thus found. Call the tabular loga- 
rithm of 3069, y; and let 7 be the number of 
degrees of BIRD's Fahrenheit, in the difference 
between the given temperature, for which the ra- 
dical number is to be found, and + 40. Then 
9 = 7 will be the tabular logarithm vf the 
radical number, for the temperature afligned:: ob- 
ſerving, that ꝝ is to be poſitive or negative in the 
denominator of the coefficient T „ according as 
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ne ren temperature 1s greater of leſs than + 45; 7 
and that the 5 Tag E n - 33s negative when nin the 


Fenomthitor” of its coefficient is "poſitive, * and 'vite 
verſa, Thus the radical number, for the tempeta- 
ture ©, is 67312 +. 
This table is not intended for any practical pur- 
poſes; but merely for ſpeculative amuſement. They, 
who take delight in the contemplation. of final 
cauſes, will remark, with admiration, how large a 
part of the whole rarefaQtion of the atmoſphere is 
performed on this fide of the moon. Indeed there is 
comparatively but a yery {mall part performed be- 
yond. it: ſo. that the moon revolves at à diftance 
| Where the reſiſtance, from the earth's atmoſphere, 
is reduced almoſt to its minimum. For if we irha- 
gine a ſeries of quantities, conſiſting of 101 terms, 
een from the firſt continually in geometrical 
rtion ; and ſuch, that the Kult and greateſt ; 
Phat be to the laft and leaſt, as the denfity of the 
atmoſphere, at the earth's ſurface, to the denfity at 
an JnGnite diſtance; the denfity, at the mean 
diſtance of the moon, will be lefs than the 99th of 
theſe, or the leaſt but two. 
"An increaſe of temperature rarefies the Jrwer 
regions of the atmoſphere, more in proportion than 
| the upper, and brings the conſtitution of the «whole 
nearer ta that of an uniform denfity. Thou zh the 
effect of heat alone, upon every orb of the atmo- 
ſphere ſeparately, is to rarefy each, perhaps, propor- 
tionally, yet its operation upon the different orbs 
| 1 fo modified, by the different degres of preffure 


they 


105 the proportion of AD. to. CE, of ich 55 
oy line AC is the logarithm. (Lid. fig. 1) 

5. Fat any beigbt abave the ſur face of the carth. 
ar * alteration of temperature diminiſh the air 
40500 222 the fame proportion, as it incregſs the abſolute. 

elaſlicity, ar vice verſa, the preſſare of the juperin- 
cumbent aimoſphere, af that | height, will remain 
unchunged. At all lower beights, the prefſure will- 
be pre than in à cooler. candition- of the: Pe: 
aud greater af. all greater beiguts. On the contrary,” 
the — at all lowet | heights will be greater t 
in a warmer condition, ue all greater hejghts. 4. 
For let C A (fig. 2.) rep 2 — 
earth, the curve DEF the atmoſpherical logarithmic 
for a certain we, and G HK the loga- 
nihmic for another greates: temperature. Let the 
ordinates of the two curves AD, AG be as the denſi- 
ties, at the earth's ſurface, in the different t ta- 
tures, to which the curves belong, reſpectively. Thea 
it is evident, the ordinates GE, GH, drawn through, 
any ather point g in the aſymptote, will be as the 
denſities, at the height to which AB correſponds, in 
the different temperatures, reſpeckively. Now,:ſup-" 
poſe that the denfity of the air, at the height B. 
n greater — is leſs. than the denfity 4 
n2 WT .t 
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the ſame heiphit in the cooler temper inthe fame 
proportion, as the abſolute elaſticity in the greater 
temperature exceeds the abſolute elaſticity in the lefs. 
Then I ſay firſt, that the preſſure of the ſuperinqum- 
bent atmoſphere at B, is the ſame in both tempera« 


tures. For take CB — = - and draw the ordinate 


BE, <> ks E and H, and throug hE 
and H draw tangents tothe curves, EL, HM, — 
the common aſymptote, AC, in L and M. Now the 
ſubtangents aL AM, are as the abſolute elaſticities in 
the different temperatures (by p. 250.). And HE, 6H 
are as the denſities. at B (by conſtruction). T erefore 
9H: E SL: M. Therefore BH x wine 
= BE x þL. But the rectangle BE x PL is equal 
to the area intercepted by the p.. "hoe BE, the curve 
EF, and the aſymtote g C, infinitely produced. 
And the rectang le GMX SH is equal to the area- 
intercepted by Se ordinate BH, the curve HK, 
and the — C infinitely produced. There- 
fore theſe areas are equal. And theſe areas are as 
the preſſures of all the atmoſphere above B, in the 
temperatures to which the curves belong, reſpec- 
tively. Therefore the preſſures in theſe different 
temperatures are equal. Q. E. D. I fay further, 
| that the preſſure of the ſuperincumbent atmoſphere, 
at any height below B, is leſs in the greater tempe- 
_ rature than in the cooler. it AP be any height 


tefs than B, and take Cp = = 8 - ö and draw the or- 
dinate ↄ N, cutting the curves in the points N and O. 


Now pM, BE being as the denſities at P and B, in 2 
9 3 t e 


| R 
denſities at the ſame heights 
* temperature, p O is leſs than to bear to GH, 


_ tion of PN to E (by 4th. of this) 


the proportion of GH to BE, or of GL to GM. 
Therefore pO vg M is leſs than NHL; that is, 
the area intercepted between the ordinate p O, the 
eurve OH K, and the aſymptote pC infinitely pro- 


duced, is leſs than the area intercepted by the ordi- 
nate N, the curve NE E, and the aſymptote p 


idfiditely produced. But again, theſe areas are 
as the preſſures of all the atmoſphere above P, in: 
the temperatures to which. the curves reſpectively 
belong; therefore, the preſſures in the greater tem- 


perature, to which the curve OH K belongs, is leſs. 


than the preſſure in the cooler temperature, to which. 


ME belongs. 2. E. D. In like manner it may 
be ſhewn, that the preſſures in the warmer tempe 
rature, at all heights above B, are greater than in. 


the cooler. 


And thus theory might have brought us to ex- 


pect a phænomenon, which M. DE Luc hath actually 


obſerved, and was not a little ſurpriſed at. For if 
the temperature of the atmoſphere be at any time 


gradually augmented, a barometer, placed below the 
height of ſtationary preſſure, will ſink, while ano- 


ther, placed higher up in the atmoſphere, will riſe. 
This is what M. DE Luc hath obſerved in two ba- 
rometers at the foot and ſummit of a hill, in ſettled: 


weather, while the natural heat of the day hath. 


been upon the increaſe; from whencei he, with. 
5 | reaſon, 


ts P and B, in the in- 


L 
reaſon, concludes, ether between theſe o ta- 
tions, where the preffure was changi ing, at the ſane” 
time, contrary wa , thers miſt have been an inter- 
mediate one, hi T call the height of ſtatianary- 
pteſſure, where no (change, d . ne ou 
take place, '  * * e 
I ſhall hereafter ew, ht height: the Place 
of unaltered preſſure ſhould fall, by theory, for 
every change of tem perature. It ſeems a problem 
worthy of 2 naturaliſt, eo enquire how far theory 
doth, in this cireumſtance; dee with the tea pe. 
rations of nature. Deo o nan 
6. It may ſeem, perhaps, far more farprizibgy 
but it is no leſs true, that chere will generally 'be af 


particular height in the atmiſphere- where the den : 7. 
will remain anchanged, by 4 gi den ebunge of t 


ture. To Seherrmins fy what chafiges this Will aj 
pen, and at what height the place of | unaltered 
denſity, for given changes of temperature, thould 


fall, requires Oy the ſolution of the enn 
problem. 
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7⁰ find t the rnterſe eclion of tw2 bearith chene. ct, which 
: have @ right line given in pqfition for their common 
 afymp tote, and their fubtangents given in magnitude; 
an ordinate in each carve, drawn at rrght angles 


with the common  afymptote, through a given A in it, 
being alſo given in magnitude. : 


IMA- 


f 555 1 


ROTE tio baden CDE, FDG (hg. 
* 44,5, ©. , Having the right 11 e AB. given in 


don, te common "Aſyiipeott "4nd" oppoſe 
5 ſubtangent bf each Ave Foe, in 5 
Through à given point A, m the common aſymptote, 
imagine the right line AC drawn, an ordinate at right 
angles with the aſymptote, meeting the curves in C and 
F; and let AC, AF be feverally given in magnitude. 
It is required to find the point where theſe curves 
interſect. Suppoſe it done, and let D be the inter- 
ſection. Draw DL perpendicular to A B. Through 
F, the point where AC meets one of the curves 
FDG, draw F.M parallel to A B, meeting the other 
curye CDE in M. Draw MN perpendicular to 


f ant take) A H, AR eit 10 ihe given b 


tangents of the curves, CDE, FDG, reſpectisely. 
Now AL is the logarithm of the rario of AF to 
LD, in the ſyſtem of the curve F DG; and (becauſe 

NM = AF) NL is the logarithm of the fame ratio, 
in the ſyſtem of, the curve CDE. Therefore, 
_ AL:LN= AK: AH. Therefore the proportion 
of AL t© LN is given and conſequently, that 
of AN to AL is given. But AN is given in mag- 
nitude. For AC and AF are given in magnitude 
(by hypotheſis). Therefore, the proportion of A'C to 
AF or NM is given; and AN is the logarithm of 
that given proportion in the ſyſtem of the given 
curve CDE. But AN being given in magnitude, 
and the proportion of AN to AL being given, AL 
is given in magnitude. And it is given in poſition, 
and the point A is given (by hypotheſis). There- 
fore the point L is given (by 27. dat.). TREE: 
, 


4 
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LD, being icular to AL, is given in poſition 
(by 30. dat.) But AL being given in magnitude, 
the proportion of AF to LD is given (by loga- 
_ rithms). And AF 18 given in magnitude. There- 
fore LD is given in magnitude. Therefore the 
point D is given. Q. E. IJ. 

The conſtruction is obvious. It 5s s evident, that 
the points L and N ate on the ſame fide. of A, if 
F be at the greater *. as in fig. 3 and 4; but 
on different fides of A, if the curve to which F 
1 (26 Ys 28 in fig, 5 and 6 00. 

The calculation of 2 lengths. AL, LD, 55 
means of the logarithmic canon, is very, fimple, 
Putting B for the ſubtangent of the; Briggia 

| tyſtem, L for the tabular 3 of AC, and D 

4 the difference of the tabular logarithms of W. 

A F, we ſhall have, 


And again, 1. * . = - tabs log of LD. 

In this ſecond expreſſion, the ſecond term is nega- 
tive, if the greater of the given ordinates belong to 
the leſs curve, as in fig. 3 and 5; but poſitive if 
the greater ordinate belong to the greater curve, as 
in fig. 4. and 6. 

Both theſe theorems are ſo eaſily derived from 

the preceeding analyſis of the problem, that it is 
needleſs to add the ſynthetic demonſtration ; but 
they may be reduced » more commodious forms for 
| by the following artifice. 


(x) By the greater and the lefs curve I mean tha which bath 
the greater or the leſs fabtangenc. 
Firſt, 


* 

Fuſt, if AFL be leſs than B. and AK greater, 
7 AH=B—=B, and AK=B+*B. Then ak 1 40 B. 
And ſubſtituring theſe values for AH, AK, and 


HK, reſpectively, we thall have, by the theorem, 


| for AL, 


at +91=t9—=p3 
AL = = LEED. 


And 1 if f = 2. AL = 1 X 1 . 


2. If AH and AK both exceed B, | 
put: Aff B of B, and AK=B+; B. Then ur 


In this caſe AL. e D. 


And if 7 4. AL. Dx +2. 


3. Again, if both AH and AK be less than B, 
p 


put AH=B—; B, and AK=B—; B. Then, HK=" — B. 


Bs 


And ſubſtituting theſe CES 2. D; or if g, 
AL: = —.— — Dx: 1 —A 


And, by we dend. for LD, 1 ſhall have by 


due juſtcuion, in the firſt Calpe — 


* 5 = tab. log. LD. 
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tn the 2d caſe, 5 27: D=tab. log. LD; or, if f=q, 
I. * 2D ind. log. LD. 


In the 3d caſe, 1 — Sep =ub leg LD; on ikte⸗ 4 


Eibe. log. LD. 


The formulz, in which 9 and 7 are equal, will 
be of particular uſe in the-application of this theory 
to the atmoſphere, or which 1 will only 


be given. 
In Cafe 1. if £ = o, that is, if AH = = : B, 


= =Dx1+ 4, 
and L = Dx. += tab. log. LD. 


But * — = Oy. AL = Sine} Lack "; 


ad L = Dx 1 * tab. Ar LD. 


cok. The ater filth on of t logari FRE Cs © ng 
given, which have a right line given in poſition for 
their common aſymptote, and ſubtangents ſeverally ly given 
in magnitude ; to find the point in the common aſymp- 
tate, through which the ardinate, drawn at ri bt angles 
with the aſymptote, is cut by the curves in a given pro- 
portion, and to affign the magnitude of each ſegment, 
is the converſe of the foregoing. problem ; and the 
fame principles lead to its ſolution, For ſuppoſe 
A the point requires: The ones of AC 


2 


* 7 = - P 5 
1 N 6 * * a 4 f 5 Sa - * 
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to AF being given (by bypotheſis), the length of 
AL will be given, from the ſame analyſis as before. 
But D being given, and the right line AB given 
in poſition, LD 1s given in poſition and magni- 
| tude; and, AL being given, the proportion of 

LD to AC, and alſo to AF, is ra (by logarithms). 
Therefore AC and AF are each given. Ke! 

The expreſſion for the length of AL is the 
ſame as before. And tab. log. LD = $2 L. 
In this expreſſion the ſecond term is poſitive, if the 
ordinate from A to the, leſſef curve is to be the 
Zreater of the two; in the contrary caſe, negative. 


lr Fand ane: 53 das „ 17 

Now imagine CDE, EDG to be logarithmics 
of the atmoſphere, in different teinperatures; AC 

being the denfity at the earth's ſurface in one 
temperature, and AF in the other; and let AB be 
the ſemi-diameter of the earth : let the two loga- 
rithmics meet in D, and draw D.L perpendicular to 

AB. Now if the point L be any — — in the line 
AB, between A, which is at the ſurface of the 
earth, and B, which is the center, the ordinate LD 


will repreſent the denſity of the air, in the ſyſtem of 


„ | 5 BA*AL EIS 
both curves, at the diſtance — above the earth's 


ſurface ; and therefore, at this height, the denſity 
is the ſame in the one temperature as the other. 

If L coincide with B, D repreſents the denſity at 
an infinite height; but if L falls beyonds B, DL is 
not among the ordinates, of either curve, which re- 
preſent denſities any where exiſting. The expreſ- 
| O0 2 ſion 
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and AL, being negative, the expreffion 


AB, AL will be leſs than AB; and in this caſe thre 


7X7» Which is infinite when AL=AB, 


now becomes more than infinite, the denominator 
being negative; and there is no height in the at- 
mofphere, at which the denſity is the ſame in both 


4 


temperatures. + Again, if L fall above the earth's 
farface (as in fig. 4. and 6.), LD is not among the 
ordinates of either curve which repreſent denſities; 
. 1 BAxAL | 
| BA—AT 2 
comes — BNL which expreſiess diſtance below 
the carth's furface; but whether L fall above or 
below the ſurface depends upon the ſtate of the den- 
fity at A, and the temperature jaintly. . If the den- 
fity were to be gfeater, in the greater temperature, 
then the greater ordinate at A belongs to the greater 


curve (as in fig. 4. and 6.), and L is above the ſur- 


face: but if the denfity be leſs, when the tempe- 
rature is greater, then, of the two ordinates at A, the 


lefs belongs to the greater curve, and L is below the _ 
farface (as in fig. 3. and 5.); and in this caſe, the 
place of the point L depends upon the magnitude 


of AN, and the proportion of HK to AK. If 
HK: AK = AN: AB, then L and B (in fig. 3. 
and 5.) coincide, and the denſities are the ſame at an 
infinite height. If HK be leſs than to bear to AK, 
the proportion of AN to AB, AL will be greater 


than AB, and L will fall beyond B, and the den- 


fities are no where the fame. But if HK be 
greater than to bear to AK, the proportion of AN to 


will 
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will be a beight above the earth's ſurface, namely, 


A 
EA — E, at which the denſities, in both tempera- 


tures, will be the ſame. And it is evident, that this. 
height is given, if AL be given. But AL is given, 
by the preceeding problem, if the ſubtangents AH, 
AK be given in magnitude, and the proportion of- 
AC to AF be given. But if each temperature be 
given, each ſubtangent is given (by ſect. 5. prob. 3.) 
and the proportion of AC to AF will be given by. 


the barometer. (ſect. 5. * 4.) 


E x AM PI. E. 


17% „ ae, $-5 pk 
5 5 h. — g 1 temperature £ . 
March 26 11 139517 | 5461 | 30,170 | 127904: 
_ a 6 | 29, 37 [56148 1-29-37 138039 


"Hence Dre. oO e — 2. 4,03 fathom. 
Bet 7 1. 9 une $ —þ 2 13. 


and — 5 = 30s 1. 


Therefore by formula 4 AL = 150 fathom; and 
at a height, inſenfibly greater, the denfity was the 
tame in both conſtitutions of the atmoſphere. 

. 1t is manifeſt, that the changes of denſity abe ve 
and * the height where it remains unaltered, are 
contrary.. If the, lower denſities are Amin bed {Þe 
2 ones are increaſed, and vice verſd. Notwithſtand- 

ing the mathematical evidence of theſe concluſions, 


1 am perſuaded, it will appear to many a ical 
p: redox, 
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paradox, that heat ſhould any where condenſe. 1 
have already hinted at the ſolution. Heat doch 
not condenſe any finite maſs of matter, which is 
at liberty, on all ſides, to expand itſelf ; but acting 
on a finite maſs, which hath not unlimited liberty 
of expanſion, it may condenſe one part by the rare- 
faction of another. Acting on an infinite maſs, it 
muſt do this; becauſe it can only tranſpoſe. It 
neither generates new matter, nor annihilates what 
already is. What is taken therefore from one part, 
muſt be added to another, and vice verſd; other- 
wiſe the quantity of matter, in the whole, muſt be 
changed. 3 
Imagine ABCD to be a ſmall portion of any 
orb of the atmoſphere (fig. 8.) AEFB, CMND, 
CHGA, DLBK, contiguous portions. Heat drives 
many of the particles, which occupy the ſpace ABCD, 
out of it; but it likewiſe drives out many of the par- 
ticles which occupy the contiguous ſpaces. And 
of thoſe which are driven out of the contiguous 
ſpaces, many will enter the ſpace ABCD. If the 
particles which are driven into ABCD, be more in 
number than thoſe which are driven out of it, the 
air, in this ſpace, is condenſed, by that very cauſe, 
which would rarefy it, if the contiguous portions | 
were annihilated. Thus condenſation in one part 
may, in an infinite fluid, muſt enſue from rare- 
faction in another, if the quantity of matter re- 
mains unaltered. Where then is the wonder, that 
the like effect ſhould follow from the cauſe of 
rare faction combined with other cauſes ? | 5 
8. The caſes in which L falls below B, or above 
the ſurface, ſeem to be phyſically umpoſſ; 215 without 


oe an 
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an alteration of the quantity of matter in the atmo- 
SHPbere; for without this, it cannot be every where 


rarefied, or every where condenſed at one and the 


ſame time. 


9. Having found the heights where the denſity is 


the ſame in any two different temperatures, the height 
where the phe Ba in different temperatures are equal; 
will eafily be determined. For this purpoſe, we have 
only to ſeek the ſolution of the following problem. 


PROBLEM It; 


Two logarithmics (DQF, GK) inlerſecting in @ 
given point (Q), (Vid. fig. 2.), having a right line 
(AC) given in pofition for their common aſymptote, and 
 ſublangents ſeverally given in magnitude; to find the 


=» (8) in the aſymptote, where an ordi nate (S HE) 
being drawn at right angles, io meet both curves, 
the areas intercepted between the tago curves and the 
common aſymptote infinitely extended, beyond the ordinate 


BE, are equal. 
ET BL, MM be equal to , the agen of 


the curves DQF, GK, reſpectively. Becauſe 
the curvilinear areas are equal; therefore, the rectan- 


gles BL x BE, BH x M, are equal. Therefore, 


BE : BAH=BM : BL. But OM, BL, being given, 
the proportion of NM to BL is given. Therefore, 


the proportion of GE to SH is given. Therefore, 
the point / is given (by corollary of preceding pro- 
blem). 
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BE, H, may be reciprocally 
or that HE may be to HH as the ſubtangent of the 


through A, it is evident, the point g will lye above 


| * 4 2 
F 4 2 1 1 
1 * | . 
E , — = 


CONSTR U0CTION. 


Find the point f (by corollary of — 'þ pre- 
problem) ſuch that the ordinate HE being drawn, 
as the ſubtangents; 


curve G HK to that of DEF : : and the » 


1s done, 


Now imagine the curves GdB. DQF, to repre- 
ſent the logarithmics correſponding to different given 
temperatures of the air, A being at the ſurface of 
the earth, and C at the center. And having found 


the point B, take AS — 2x04. then Bis the place 


CAA 
where the barometer will ſtand at the ſame height, | 
in both conditions of the atmoſphere, 


LIMITS. 


Draw the ordinates, AGD, CFK, and QR. If 
the point Q be any where below the ordinate 


the point R. And if the ſubtangents GL, M, be 
reciprocally as the denſities AD, AG, the points 
g, A, and conſequently B, A, coincide, and the 


preſſure, at the level of the ſea, remains unchanged. 


If the greater ſubtangent M be greater than to 


bear to the leſs GL, the proportion of the greater 


denſity AD to the leſs AG, B will fall above A, and 


B conſequently will be below it; for AB becoming 
4 negative, 
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CAxA8gy, CA AG 
negative, the expreſſon S 2 . 


CAT 
And there is no place in the atmoſphere where the 
preſſure is the ſame in one condition as the other. 

But it is, at all heights, greater in the warmer 
condition (by 5th of _ 

If the point * Q fall below the central ordindte CK, 
(fig. 7.) and the ſubtangents L, GM, be reciprocally 
as CF, CK, the 
will go off to an infinite height. 


If the greater ſubtangent GM be leſs than to be 
BL as the greater denſity CF to the leſſer CK, 


will be found below C, and the ordinate GE is 


not one of thoſe, by which the denſity of the air, 


at any height, in either condition, is repreſented. 


The expreſſion =——- 2 


at which the preſſure is the ſame, in both conditions 


of the atmoſphere; but it is at all heights leſs in 


the warmer condition (by 5th of ths). But when- 


ever Q falls below the ſuperficial ordinate, whether 
it be above or below the central ordinate, if M be 


Loſs than to be to BL as AD to AG, and greater 


than to be to CL as CF to CK- G will fall between 


C and A, and an equality of preſſure, in both con- 


ditions of the atmoſphere, will take place at a finite 


height, determined as above. 

If Q ever falls above the ſuperficial ordinate 
through A, G will be more above it, and B will 
be below the earth's ſurface, and there will be 


no height at which the preſſure will be the ſame 3 E 
Vol. LXIV. P p 5 but 


points 8 and C will coincide, and B 


CA 
. 18 more than infinite, the 
denominator being negative; and there is no height 


oo 

but it will every where be greater in the warmer 
ature. 
The calculation for determining AP is obvious 
: from the foregoing ſolution of Gs problem. For 
8 putting B for the "bans gent of the Briggian ſyſtem, 
D for the difference of the tabular logarithms of 
AG, AD, and A for the difference of thoſe of "Wh 
BM, we have, 3 

| k- BL x E 

ARA e by prob. 10 


and RB = = xs (by cor. 19) 


BN LM 
Therefore, AS = DA x LA 


Therefore, putting BL=B => 2 Brand M- B -B. 


and ſubſtituting D A for Di in the formule for 
AL, deduced from problem 1, we ſhall change 
them into  formule tor AR. SR 


EXAMPLES, 


1 the * of the preceeding problem 
D 4,08, and A = 121,817 fathom. Whence 


D — A is negative, and the point B falls above the 
ſurface, and the preſſure was no where the ſame, 


but at all heights greater in the warmer condi- 
tion. 
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EXAMPLE II. 


| SOLES [| Er. reduced] 
| fe 128 to common 
4 h | 3 9 
March 26 20 59 39,058 |. 
20 21! 50 30,1 


Henee pg 10. 1219. 9 449- 74.8468. 29. 588. 


D=0.0106238. a=0.0084332. D— 4A o. 00 21906 21, 906 
fathom. Therefore, AB ==r 164,42 fathom=1,32 
miles ; and at a height inſenſibly greater, the preſſure 
was the ſame in both conditions. 
In this manner may the heights he — 
in which either the denfity or preſſure of the air, in 
a given temperature, is the ſame as in any greater or. 
lower temperature; provided the proportion be 
known between the denſities, in the different tem- 
| peratures, at the level of the fea, or at a given 
elevation above it ; otherwiſe both the: problems are 
indeterminate. And I know no br ar of aſcer- 
taining this proportion, but by actual obſervation of 
the barometer. The change of temperature deter- 
mines the proportion in which the ſubtangent of the 
atmoſpherical logiſtic is changed; but in whatever 
proportion the ſubtangent of a logiſtic is changed, 
the ordinate, at a given point of the aſymptote, may 
be of any imaginable length, or may bear any ima- 
ginable proportion to the ſubtangent. There is no 
given geometrical relation, in the nature of > 4 
curve, between the length of the one and the other ; 
and experiment hath not yet brought to light any 
phyfical relation in the particular caſe in queſtian. 
Diligent obſervation of the barometer and ther- 
Pp mometer 
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mometer may perhaps, in future, give more ſatis- 
factory information upon the ſubject. Perhaps I have 
been too minute in detailing conſequences from an 
hypotheſis, of what probably never doth obtain; 
namely, that the atmoſphere may be conſidered as 
Equally heated in all its different parts; and that. 
the variation of the abſolute elaſticity of its com- 
ponent particles is proportional to the change in the 
degree of uniform temperaturc, as if the abſolute 
elaſticity were influenced by no other cauſe. But ſuch 
is the neceſſary order of enquiry. Theory mult begin 
with the moſt fimple caſes, conſidering what would be 
the effect of ſome known cauſe, acting ſingly, and in 
the moſt ſimplg@rtianner ; and comparing the conclu- 
ſions from what it is ſuppoſed, with the effects which 
are, the difference leads us to the diſcovery of other 
cauſes, and to an eſtimation of the ſeparate effects of 
eich, and of the compound effects of all the known 
cauſes any how combined. I ſhall only add, that as the 
ſtate of an atmoſphere, unequally heated in its differ- 
ent parts, may be repreſented by parts of different 
logarithmics, it is poſſible, that inſtead of one point 
of unaltered denfity, and one point of unaltered 
prefſure, we might find ſeveral, if ſynchronous ob- 
ſervations could be made at ſeveral ſucceſſive eleva- 
- vations ſufficiently different. 1 
10. If the atmoſphere of the earth reaches to in- 
finite heights with a finite denſity; for the ſame 
reafons, that of Jupiter and every other planet, will 
reach alſo to infinite heights, above the ſurface of 
the planct with a finite denſity. The atmoſphere 
therefore of every planet will reach to the ſurface of 
every other planet, and to the ſurface of the. Sun; 
and 
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and the atmoſphere of the Sun to the ſurfaces of 
them all. All theſe azmoſpheres will mingle, and 
form a common atmoſphere of the whole ſyſtem, 
This common atmoſphere of the ſyſtem will be in- 
finitely diffuſed, ſince the particular atmoſpheres 
that compoſe it are ſo, It will reach therefore to 
every fixed ſtar; and, for the ſame reaſon, that of 
every fixed ſtar will reach the central body of ous 

ſyſtem, and of every other ſyſtem. The atmo- 
Sher of all the ſyſtems will mix. The univerſe 
will have one common atmoſphere, a ſubtle elaſtic 
fluid, which pervades infinite ſpace, and being con- 
denſed near the ſurface of every larger maſs of 

matter, by the gravitation towards that maſs, forms 
its peculiar atmoſphere. 
Io certain diſtances from every one of theſe greit 

bodies, the condenſations of this infinite fluid will 
follow the laws of the preceeding theory nearly ; 
but to certain diſtances only. For that theory con- 
ſiders only tlie effects of the attraction of a ſingle 
ſphere, and affizns the law of the variation of den- 
fity, ſuch as would obtain, if one ſpherical body exiſted. 
in the midſt of an infinite fluid; and ſuch as cannot 
generally obtain, unleſs that hypotheſis were true: 
for many great ſpheres being immerſed in a common 
atmoſphere, the attraction of any one, at great 
diſtances from it, becomes but an inconſiderable part 
of the whole caufe, by which the denſity is modi- 
fied, the joint forces of them all. And in many 
other circumſtances, beſides the condentation, the 
modifications of every particular atmoſphere may 
depend upon thoſe of others, innumerable and inft- 
nitely remote; as the cjiuvia and exhalatioas of 


cach 


— = 
each great maſs, mingling with its atmoſphere, max 
be diſtributed, in certain propgrtions, among all the 
reſt. So that there is probably no branch of phyſics, 
in which human diſcovery, in its utmoſt extent, 
muſt always bear ſo ſmall a proportion to what will 
till remain unknown, = _— : 


TABLE i.. 
' EQUATION of the boiling point. 


29,0 
ag 7 
29.0 — 3.31 
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| 27,0 4 — 5,04 
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The numbers in the firſt column to the left expreſs heights of the 
6 in the Barometer, in Engliſh inches and decimal parts. The 

ond column gives the Equation to be applied, according to the ſign 
prefixed, to 2 125 of Bird's Fahrenheit, to find the true boiling point, for 
every ſuch ſtate of the barometer. The heights of the barometer decreaſe 
by & inches from 31 to 27 inches. The boiling point, for all intermediate 
ſtates of the barometer, may be found, with a very ſufficient accuracy, by 
taking proportional parts. For which purpoſe, the differences of tbe 
equations are given in the third column. res 
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EXPLANATION. 


The principal table conſiſts of three colenms. The numbers in the 
firſt column ſignify degrees, either of dg Luc's ſcale, or the ſcale which 
hath been hitherto chiefly in uſe among the French, which is divided as 
M. pt Luc's is; but 23 French inches being generally mentioned, by the 
French mathematicians, as the mean height of the barometer at Au ls, it is 
to be ſuppoſed, that their boiling point will generally agree to that ſtate of 
the barometer. The numbers in the next column to the right, which is 
marked L redaced, give the degrees of Bird's Fahrenheit correſponding 
to the degrees of M. pe Luc's ſcale, expreſſed by the numbers of the 
firſt column; and the numbers in che column marked P reduced, give the 
degrees of BiRD's Fahrenheit correſponding in like manner with the 
PaR1s ſcale. The heights in the firſt column diminiſh by 52 ſucceſſively. 
But the reduction may be computed to every degree, by means of the 

little table on the left; which gives the value of ſingle degrees, either 

of ve Luc's, or of the paris. cale, in degrees of BIRD's Fahrenheit. 
The titles LF, PF fignifying os Luc's degrees, or Paris degrees, re- 
duced to Fahrenheit's, reſpective yx. BELLE Dake 
If there ſhould be occafion to reduce heights of B1np's Fahrenheit, 
either to M. pz Luc's, or the rARIs ſcale, this may be done by the prin- 
cipal table, and the ſmall one on the right hand; which exhibits che 
value of fingle degrees of Bikp's Fahrenheit in degrees, both of ve 
 Lvec's and the Paris ſcales ; the titles FL, FP fignifying degrees of 
 BiRD's Fabrenheit reduced to M. pe Luc's degrees, or the pa xis de- 
grees, reſpectively. | | F a 


EXAMPLE, 1 "EXAMPLE 2. 

To find the point upon a SIRD'sTo find the point upon the Paris 
Fahrenheit, which correſponds to ſcale, which correſponds to + 5 5 

+ 58 of pe Luc's ſcale. | of Bird's Fahrenheit. ET 


W ary table + 55 = 154, 37 By principal table +54,45=10 
a * 1 = 


OY OE | 3 6,69155075445=0%55 


W 
wy ————— the right hand 95 »? 
Therefore + 58 = 161,04By ditto = = - o,05z= 0,02 


Therefore +55 =10,24 


TABLE 
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2p ATION f for the temperature. of the a QPICK3IL VER. : 
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08008500 H 1 


5 
8 
110 5 
* a . 7 


fourth column ll — be of. the 

of quickfilver, i in decimal parts of an inch, for the 
perature | by the numbers of LEI 
of the quickfilver is 30 inches; and the reduction for any 
of the quickfilver may be thus found. Suppoſe the height 
rometer 30 à inches, in a certain temperature 5, and 
6 = n. From the fourth column 


perature coll 
number correſponding to = (by repeated entry, if nepd be). Call | 
number M. Thin Mk R 7 
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GENERAL rarerrre, ſor the CALCULATION of urron ri by 
: W * 


FROM the c common tables of logarithms, name- 
ly, thoſe which exhibit the Brig ian logarithms to 
eight places, write out the ms of the num- 
bers, which expreſs the obſerved beights of the quick 
flver, in the portable barometers, at the two ſtations. 
2. Subtract the leſſer logarithm from the greater 
3. Divide the remainder by 1000. The quotient 
is a e number of fathom. | 
4. Take the difference of che qenperitiires of the 
quickfilyer, as indicated by the thermometers in the 
eaſes of your portable barometers, and look. for the 
correction correſponding thereto, in the third column 
of TABLE 111. and add that correction to: the nutn- 
ber laſt found, if the barometer at the higher ſtation 
hath been the warmer of the two; otherwiſe ſubtract 
it. Call the ſumin the firſt caſe; the remainder in 
the latter, the mate height, 
F. Add together the temperatures expreſſed at the 
two ſtations by the thermometers in the open air, 
under their proper ſigns. Take half the aggregate, 
and call it the temperature of the air. 

6. In the principal table of the equation for the 
temperature of the air (TABLE 1v.), look a- top for the 
decade of degrees next leſs than the temperature of 
the air, found by the laſt rule; and from the column 
underneath it (by repeated entries if need be) collect 
the corrections for the units, decades, and centuries of 


Qqz2 fathom 


[ 3 
fathom in the approximate height; and if you have 
chiliads of fathom in your approximate height, find 
the correction for them, by taking the decuple of the 
correction for the correſponding centuries. Add 
theſe ſeveral parts of the correction Fa N and 
call the ſum N. 143200 

7. In the little table look, either 2-top or in the 
outer vertical row to the left, for the units of de- 
grees in the temperature of the air, over and ahove 
decades, and collect the correction for theſe, for the 
units, decades, centuries, &c. of fathom in the ap- 
proximate height, by taking the numbers found in 
the little table, and proper multiples thereof. Add 
theſe numbers together, and call the ſum n. 

8. If the figh of the correction found in the great. 
955 be ;-+; add N i to the approximate height; 
but if the ſign of the correction found in the great 
table be —, ſubtract N from the approximate 
beig ht. The ſum in the former caſe, the remainder. 
in 4 latter, is the correct height e to 
M. or Lues rules. Baht = Lins har) 


SXAMPLE, 


Height eve 


_ Tempe- 
＋ *. A \ "I Y Bf” 
Barometer. in. nn 
Ie. 1 
Lower 29 6 Þ85 1 F 10 ＋ 4. 
Upper zz 0.15% ee a 10? pives 4.319 
= | N * 1, 808 
Log. of lower N. SOT — Id 2 $I | 
of upper, - © | 34033771 Equation 1 gs 
| = ale 21 — — — 
IS 5 696, e 3 75 air W 40 +9 A 
quation for bay 56, — — 
Ea 1 — 95 * d Side gies TP had 
I 69854 7 * 1 0. [ IQ) 25 by Uzede OY 
1 | 
22 1 * n * ** g 8 ”— 
05,0 Y — — 
: | L 1 = 14,5 
3 5 . ; 
þ* RN 11. : 
= | 
15 Dic. of Tu. in | in =3* 3 gives & equation 3 
Lover 29,45 3 ure of ar = 55" = 30? + 3%. 
Upper 26 6,82 30 upon No gives'b, 683) by great ta- 
mr —_nnnnun un NN 121 2.005 | ble for air. 
Log. of lower 1. 58 ͥ | UponC No 5,134) fign — 
of u 1.429590 N 
Ps * A m = 9 3s) N= 822 
Diff. W — 
1000 Of Neeb . E r gi ves 000) by little table. 
Equation for 5 ＋ 1, 356 Loud 44 pens for air. 
Approximate height 396,301] * 0,04 : 
Equation for Air. — Nr. — 6,182}; (2 6Gav . 


WRT! 


N—z= 6,182 
XXXI. 4 


XXXI. 4 Catalogue of the Fi Ei Plants, "hm 
Chelſea Garden, preſented to the Royal 
Society, by the . 2 
Abpothecaries, for the Year 1773, "pur- 
ſuant to the Direction of Sir Hans Sloane, 
Bart. Med. Reg. et Soc. Reg. nuper 
| Profe. h William Curtis, clariſſ. Soc. 

Pbarmaceut. Lond, Sor. Hort. Obelſean. 150 
* er Preltir- Do. 


| Prefented February 27, 1774 
| een 2 1 f | 
DIUM (Podagraria) folüs caulinis 
ſummis ternatis. Lin. Spe. plant. 
ed. 3tia. 379. 
Angelica flvefirs n minor five erratica. ' Bank, | 


Pin. 15 | 
Herba — Gen. 848. fig. * 


2502 BALLOTA (Nigra) foliis cordatis, indiviſis, 


ſerratis ; 66 acuminatis. Lin. Spec. 
plant. 8 14. 1 


Marrubium nigrum fœtidum. : = pin. 

230. 4 
Marrubium nigrum. Gerrard 566. 
2 2503 Bu- 


TOI 


Company of _ - 


[ 303] 5 
2503 Bunias (Orientalis) filjcalis ovatis, gibbis, 
verru Lin. Spec. plant. 936. 3. 
Crambe Orientalis dentis leonis folio, Erucas- 
ginis facie. Tournef. cor. 41. 


2504 CAcALIA (Suaveolens) caule herbaceo, follis 


haſtato-ſagitatis, denticulatis; petiolis ſu- 


perne dilatis. Lin. Spec. plant. 1170. 10. 
2505  CarcEeoLARIA (Pinnata) foliis pinnatis. Lin. 
Mantiſ. alter. 171. deſcript. opt. 


Calceolaria | foliis ſcabioſæ vul rn evil] A 
Feruy. 3. 12. t. 7. 


2506 CnzLoxe (Glabra g) foliis lanceolatis ſerratis; 


ſummis oppoſitis. Lin. Spec. plant. 849. 1. 


Chelone flotibus ſpeciofis pulcherrimis, colore 


roſæ damaſcenæ. Gron. ng * Miller, 
Icon. 62. t. 93. 


2 A e e (Volraria) foliis integerrimiis. 


rhombeo ovatis ; floribus conglomeratis. 


Lia. Spec. plant. 32 1. 
Atriplex fœtida. Bauh. pin. e Ger. em. 
2568 ea (Maculatur) ſeminibus ftriatis. Lin. 
; Spec. plant. 349. 
Cicuta major. Bauh. pin. 160. 
2509 Corontiia (Varia) herbacea, leg eminidus- 
_*  * _ eretis teretibus, torofis, . : foliolis. 
plurimis glabris. Ein. Spec. plant. 1048. 
Secufidaca dumetorum major, flore vario, ſi- 
liquis artienlatis. Bauh. pin. 349. 
25 10 CROTALARIA (Chinenſis). foliis fimplicibus, 


ovatis, ſubpetiolatis; {tipulis minutiſſimis. 
Lin. Spee. plant.“ 1003. 


L 30% 
2 5¹¹ Cyrisus (Supinus) floribus umbellatis, ter- 
| minalibus; ramis decunibentibus; ; Gliotis 
|  ovatis. Lin. Spec. plant. 1042. 
Cytiſus ſupinus foliis infra..et filiquis molli 
lanugine pubeſeentibus. Bauh. pin. 390. 
2 SH DiaxrhUs (Armeria) floribus aggregatis faſ- 
cCiculatis, ſquamis calycinis lanceolatis, vil- 
loſis, tubum æquantibus. Lan. N plant. 
386. 
Cargoghyias barbatus Hlveſtris. ' Bauh. pin. 
3 
2 5 13 DraBa (Alpina) ſeapo nudo frumplici, ſolis 
lanceolatis integerrimis. Lin. Spec. plant. 
896. Oeder. fl. Dan. tab. 56. 
Sedum alpinum luteum birutum. Bauh. 
pin. 284. 
2514 Ex vuus (Caninus) „ nutante arcta, ſpi- 
culis rectis involucro deſtitutis, infimis ge- 
minis. Lin. Spec. plant. 124. Buxb. 
Cent. 4. p. 29. t. 50. 
2515 fs (Sibiricus) ſpica pendula arcta, ſpi- 
culis binatis, calyce longioribus. Lin. 
_ plant. 123. Gmelin. Sibir. 1. p. 123. 
t. 2 
251 6 Exrca (Multiflora) antheris Gmplicibus, bi- 

. fidis, exſertis; corollis cylindricis; foliis 
quinis patentibus. Lin. Spec. plant. 503. 
Erica foliis corios multiflora. Bauh. Hiſt. 1. 

356. Lobel. Hiſt. 620. 


2 517 FUMARIA (Capnoides) filiquis linearibus, te- 
tragonis; caulibus diffuſis, acutangulis. Lin. 
Spec. plant. 984. Pluk. alm. 262. t. 90. 
Miller, Icons. 


2518 InuULA 


(. 308 1 


2113 lente, Ca foliis ovalibus, FREY 
.---!, .*; Teticulato- venaks, ſubcrenatis ; calyculis 
; ſquarroſis. Lin. Spec. plant. 1240. 
After luteus.. latifolius glaber, foliis. rigidis et 
e crenatis. Pluk. alm. 37. t. 16. 
n | 
2 5 19 N (Triquetra) caule erecto;  foliis lan- 
ceolatis, dentatis; racemo terminali aphyllo. 
Lin. Mantiff. 120. 27. 
2520 Lufixus (Anguſtifolius) calycibus alternis 
appendiculatis; labio ſuperiore bipartito, 
inferiore integro. Lin. Spec. plant. 1015. 
Lupinus 1 cœruleus elatior. Ray 
Hiſt. 
2521 Lurixus (Luteus) calycibus verticillatis, ap- 
pendiculatis; labio ſuperiore bipartito, in- 
feriore tridentato. Lin. Sp. pt. 101 5. 6. 
Lupinus ſylveſtris flore luteo. Bauh. pin. | 
wn” © 3 
2522 LANTANA (Involucrata) foliis oppoſitis; caule 
inermi; floribus capitato-umbellatis, invo- 
lucrato-foliofis. Lin. Spec. plant. 874. 
Camara arboreſcens ſalviæ folio, Plum. gen. 
42. Ic. 71. fig. 2. | 
2523 MIkABIIIs (Longiflora) floribus Longe 
terminalibus, longiſſimis, nutantibus; foliis 
ſubvilloſis. Lin. Spec. plant. 252. 
Mirabilis Mexicana. Hern. Mex. 170. f. 2. 
2524 MoxaRDA (Punctata) floribus verticillatis; 
corollis punctatis. Lin. Spec. plant. 33. 4. 
Clinopodium Virginianum anguſtifolium quo- 
vis verticillo duodecim foliolis rubentibus 
cincto. Pluk. alm. 111. t. 24. fig. 1. 
Rr 2525 Ne- 


it? 


3 


6 8 1 


252 NzreTA ataria) floribus ff vicatis,” verteile 
5 5 1 n petlolatis cordatis den- 
_ tato-ſerratis. Lin. Spec. plant. 796. 
* Cataria vulgaris et major. Bauh. pin. 
e ee 
2526 OENOTHERA (Pumila) foliis nacechiß ob- 
tuſis, glabris, ſubpetiolatis; caulibus prol⸗ 
" tratis; capſulis acutapguliy. Lin. Spec. 
plant. 49 493- 
© Lyfimachia filiquoſa glabra minor mariana; 
 anguftioribus foliis. Pluk. mant. 123. 
Miller, Icon. 188. | 
2527 OENOTHERA (Froticoſs) foliis lanceolatis, ſub- 
dieeuntatis; capſulis pedicellatis, acutangulis ; 
racemo pedunculato. Lin, Spec. plant. 492. 
2528 Onon1s (Rotundifolia) fruticoſa ; pedunculis 
trifloris ; calycibus triphyllo- bracteatis; foliis 
ternatis ſubrotundis. Lin. Spec. plant. 
1010. 
Cicer ſylveſtre latifolium triphyllum. Bauh. 
pin. 347. 
2529 ORoBus (Vernus) foliis pinnatis ovatis ; lipo- 
lis femiſagittatis integerrimis; caule fimplici. 
» Lin. Spec. plant. 1028. 
Orobus ſylvaticus purpureus vernus; Bauh. 
pin. 351. 
2530 Pauicvα (Filiforme) ſpicis ſubdigitatis, ap- 
X proximatis, erectis, ſiliformibus; rachi fle- 
xuoſa ; dentibus bifloris, altero eff li. Lin. 
Spec. plant. 8 5. 
2531 PANICUM (Capillare) panicula capillari erecta, 
—_—_ ; Caule hirto, Lin. Spec. plant. 85. 


2532 Pa- 


- * 


/ 


0.357) 


2 5 32 Paxicur (Polyſtachion) ſpicis teretibus z in- 
a . volucellis anifloris, faſciculato-ſetoſis, cul= 
mis erectis ſuperne ramoſis. Lin. Spec. 

tel Na (Fon . 
2533 'Prefoneiy' (Herba' Venti) uche ſetaceis, 
_ hiſpidis ; foliis ovato-oblongis, ſcabris z caule 
.  Herbaceo. Lin. Spec. plant. 819. 
Marrubium nigrum Logfolum. | Bauh. pin. 
6. 

2534 pu r (Tuberoſa) involueris hiſpidis, ſub- 

0: - fans; -foliis cordatis, ſcabris; caule her- 
baceo. Lin. Spec. plant. 820. 

3 maxima foliis hormini. Buxb. 

cent. T. p. 4. t. 6. Tp 

2 33 4 Phlox (Glaberrima) follis lineari-lanceolatis, 

glabris; caule erecto; cerymo terminali, 
Lin. Spec. plant. 217. 
| Lychnidea folio malampyri. Dill. Hort Elth. 
-. 207. © 106. . 202 
2 536 Pol VOON Un (Amphibium) floribus pentan- 
dtris, ſemidigynis; ſtaminibus corolla lon- 
gioribus. Lin. Spec. * 517. 
Pegel falicis ho Bauh. pin. 193: 
2537 PSORALEA (Pinnata) foliis pinnatis, lineari- 
bus; floribus axillaribus. Lin. er. Plant. 
75 1 
Cee affinis arbor Africana adinafpermas, 
flore 7 274. folus pinnats. Herm. Lugdb. 
2792. t. 27 

2538 PTERISG (Cheulanies). Polypodium chale fim- 

plici, foliis ſimplicibus variis longis ſerratis. 

Burm. Thel. Zeyl. p. 196. tab. 87. 

Tem Ts * | Filicula 


Up. 


FU ac 2806 


| Eilicula chene, Plak. Amalth. p. 94. 
Phyt. b 40, ff. % 
25 39 RANUNCULUS (arvents) ſeminibuß aculcatis 3 


foliis ſuperipribuy dan de ig uv 


9.0 85 Lin. Spec. p eo, t; bid 
' Ranunculus. arvenſis echinatus. Bach. pin. 
Rr 179. 
2540 RosMarinus (One). kan ge pl 33. 
Bauh. pin. 217. 2 


2 54k Saxip $44 (Stolonifera) fk adicalibus 
ſubrotundis, crenatis, hirfutis; ſtolonibus re- 
pentibus. 1 
2 542 1 (Orientalis) petiolis {effilibus ; ; 
a cal ycibus exterioribus linearjbus majoribus 
ani! patentihus. Lin. Spec. plant. 1269. 
Biclenti fimilis foliis Jatiflimis ſerratis. Buxb. 
feen. 3; p. 29. t. 52. 
2543 81IENE (Acaulis). Lin. . plant. Oed. 
dan. t. 21. 
Muſcus alpinus lychnidis flore. Bauh. hiſt. 3. 
207. «, 
2544 __— (Virginicum) foliis ovatis, inæ- 
qualiter ſerratis; racemis terminalibus. Lin. 
Spec. plant. Gron. Virg. 64. 

2 54 5 TRAGoPocoN (Dalechampii) calycibus mo- 
+111, Dophyllis,, corolla brevioribus, inermibus; 
ben follis runcinatis. Lin. Spec. plant. 1110. 

 Hieracium aſperum flore magno dentis leonis. 
„and, pin 37. 
2546 TRIroIIuu (Rubens) ſpicis villoſis longis; 
corollis monopetalis, caule erecto, foliis 
ſerrulatis. Lin. * plant. 1081. 


Trifolium 


812 
309 
Trifolium montanum rica longiſſima rubente. 
Bauh. pin. 328. 
2 49. VerBenA 8 tetrandra, ſpicis capi- 
dato-conicis oliis ſerratis; le repente. | 
Lin. By. Mar > * ö y 
Veel nodiflora; - Bauh. pin. 269 
2 ol VIcIA (Faba minor g) THe etecto, -petiolis 
abſque cirrhis. Lin. Spec. plant. 1039. 
 Faba minor five equina. Bauh. pin. 338. 
2549 Z1z1PHora (Capitata) capitulis mib, 
foliis ovatis. 8 Spec. plant. 31. 
Thymus humilis latifolius. Buxb. ent, 3 
0 „ UW 
2550 Z1zIPHORA (Tenuior) floribus es; 
foliis lanceolatis. Lin. Spec. plant. 31. 
Acinos Syriaca folio mucronato capſulis hir- 
ſatis, Morn, hiſt. 3. p- 404. f. 11. t. 19. 


f. 3. 4. 


8 l. 05er wee on 05 Gillar roe 1 out, 


commonly called in Ireland the Gizzard 


Trout, * 0 Hunter, F. * S. 


ae March " NE ef thi digeſtive rest of 
i C this trout being ſo very re- 
markable as to have given name to the fiſh, and 


to be looked upon as its diſtinguiſhing characteriſtic; 


it will be neceſſary, to take a general view of the 
varieties in the digeſtive organs of animals, to de- 
termine what place the ſtomach of this particular 
' trent holds among them, and alſo to throw ſome 
light upon the queſtion, whether its reſemblance 
to a gizzard be ſuch, as to render the name of 
. gizard trout-a proper appellation. 

To begin with ſome general facts: the food of 
animals may be divided into two kinds, ſuch as 
does, and ſuch as does not, require maſtication, to 
facilitate the digeſtion. All animal food is of this 
latter kind. But grain, and many other ſubſtances 

which ſerve for aliment, require a previous grind- | 
ing or trituration z and therefore thoſe animals 
which live om ſuch food, are furniſhed with organs 
for that purpoſe. Granivorous quadrupeds have 
the two powers, viz. maſtication and digeſtion, 
- ſeparate or diſtin from one another; the firſt 
\beang - exerted by a ſet of teeth of a particular 


form, 


7 ; 


ten! 


form, which ſetve às ſo mar 
ducing their food to # powder, before it be Com- 
veyed into the ſtomach for digeſtion ; and when 6 
repared, it is, with regard to the digeſtive power, 
becotne ſimilar to animal food: therefore in many 


tindſtones for re- 


ſuch animals the ſtomach is fimilar to that of the ; 
carfiivorous; and whenever the” ſtomach ig gras = 


nivorous quadrupeds differs' from this general rule; 


there is a ſingularity in the operations of digeſtion; 2 
Such birds as live apot this kind of food, for the 


digeſtion of which trituration is ind 


neceſſary, have the powers of maſtication and di- 


iſpenfably 


— 


geſtion united in one part; which is of a pecd- 


Har ſtructure for that purpoſe ; this is the gizzarg. . . 


In granivorous birds therefore one ſingle organ an- 


ſwers both to the teeth and ſtomach of gratiivorous_ - 
quadrupeds, and conſequently the gizzatd alone of 


birds will point out the food af the ſpeties as 
clearly, as the teeth and ſtomach together de in 
other animals, in which the two offices of maſti- 


cation and digeſtion are not LN together. in ths 


ſame part. 114. | KD L619 
As it appears then to „ the differedes of ths 
ſtomachs only, that fits birds for their different 
kinds of food, it is evident that evety gradation of 
ſtomach muſt be found among them, from the true 
gigzard which is one extreme, to the more nem- 
branous flomach which is the other; ſince the food 
of different ſpecies 1 is of every different kind, from 


the hardeſt grain, to the ſofteſt animal matter. In 


conſequence of this, it muſt be as difficult to deter 
mine the exact limits of the two different conftruc=-" 
tions, to which the bames of gizard and fomach 


; ſpec! 1 


5 * 1 J 
ſpecifically belong, as, in any. other cafe, to. diſtig - 
guiſh proximate ſteps in * ſlow. and } inetd 
ble gradations of nature. 

"The two extremes of true as. and membra- 
nousſtomech, are eaſily defined; but they tun fo into 
sach other, that the Ke of one and the beginning 
of the other are quite imperceptible. Similar gra- 
dations are obſerved in the food; the kinds ſuited 
to the two extremes mixing together i in different 


proportions, | «opted to the intermediate ſtates of 
ſtomach. 


eee is compoſed of two firong wich 
- los: placed oppoſite, and acting upon each other, 
4s two: broad grindſtones. Theſe muſcles are 


| 1 Joined together at their ſides by a middle tendon; 


into which he muſcular fibres are inſerted, and 
which forms the narrow anterior and polterior, 
| fides of the flat quadraogular cavity, in which, the 
grinding is performed. The upper end of | this, 
cavity is filled up by the termination of the zfo-, 
pbagus, and the beginning of the inteſtine. The, 


F lower end conſiſts of a thin muſcular bag con- 


; netting the edges of the two muſcles together. 
By a. ſoft flexible ſubſtance being thus interpoſed 


between the two ſtrong grinding muſcles, a double 


advantage is gained; for Whilſt it gives an eaſy 


paaſſage to the eſophagus and gut above, it allows 
of that free motion of the grinding ſurfaces on 


each other, which is neceſſary for the commi-, 
nution of the food. The half - muſcular half- 


. menibranous- bag, which is fitted on to the lower. 


end of the cavity, at the ſame time that it ſerves for 
2 en 18 * the only Pert which has the 


power 


* 
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power of digeſtion, and therefore that is to be 
called the true fomach.. In this caſe then we 
have ſome diſtinction between the two grand, offi- 
ces of maſtication and digeſtion. _ 1TH | 
The two flat lateral ſides of the edis cavity 
ate lined with a thick horney ſubſtance ſimilar to 
a hard and thick euticle: the narrow anterior and 
poſterior tendinous parts are alſo lined with a 
cuticle, but not ſo ſtrong as the former : this 
horney ſubſtance is gradually loſt at one end in a 
very thin cuticle, which lines the paſſages of the 
oefophagus and inteſtine for a little way; and at 
the other end is alſo* ſimilarly loſt in the mem- 
branous bag, or true ſtomach, 
The two large muſcles may be eoatilered: as a 
pair of jaws, whoſe teeth are taken in occaſionally, 
being ſmall rough ſtones or pebbles which the 
animal ſwallows: and from the feeling on the 
tongue, it can diſtinguiſh ſuch of theſe asare proper, 
from thoſe which are ſmooth or otherways unfit 
for the purpoſe, which laſt” it inſtantly drops out 
of its mou 
Some birds, with gizzards, have a craw or crop 
alſo, which ſerves as a reſervoir, and for ſoftening 
the grain; but as all of them have not this organ, 
it is not to our preſent purpoſe. 
There are other animals beſides that claſs of 
birds, which maſticate their food in their ſtomach, 
but their teeth are placed there by nature: CRABS 
and LOBSTERS are of this kind. : 
The gradation from gizzard to flomach i is dd 
by the muſcular ſides becoming weaker and weaker, 
and the true ſtomachic or gaſtric part proportiona- 
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o 


arger, in the ſuccaſſivs order of birds, 


Ny larger and der 0! 
till at length it. conſtitutes the whole of the organ; 
and the food keeps pace with this change, varying 
gradually from vegetable to animal. In one pai 


paint 
of view, therefore, food may be conſidered as a 
fc principle, with reſpect to which the digeſtive 
powers, with their appendages, are as ſecondary 
P 


arts, being adapted to and determined by the 
food, as the primary object. 5 3 

We find then that in graniverous animals of all 
ſorts, there is an apparatus for the maſtication of 
the food, although of different kinds and differently 
placed. But in true carniyorous animals of what- 
ever tribe, maſtication is not neceſſary, and there- 
fore they haye no apparatus for that . purpoſe. 
The teeth of ſuch quadrupeds, as are carnivorous, 


-. 


ſerve chiefly to progure food and Prapare it far 
deglutition. The ſame thing holds in the true 
carnivorous bird, the office of whoſe beak and ta- 
lons is to procure the aliment, and fit it for daglu- 
titzop, correſponding in this reſpect to the teath of 
the others. Applying this to fiſh, it ſeems, at 
firſt fight, that there is ne -ogcahhon in them for 
that variety of ſtructure in the digeſtive organs, 
which is found in the beforementioned quadru- 
peds and birds; the feed of fiſh being principally 
of one ſort, namely, animal, which however with 
regard to the digeſtive powers. is to be diſtinguithed 


into two kinds, viz. common ſoft 6h. and ſhell | 


fiſh. Such fiſh as live on the firſt kind, have like 
the carnivazous quadrupeds and birds, no appa- 
ratus for maſtication; their teeth being intended 
merely tor catching the food and fitting it to be 
iwallowed. 


7 
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ſwallowed. But the ſhells of the ſecotid kind of 


food render ſome degree of maſtirating power 
nete n fiſh 


ry, and accordingly we find in ctf 

a ftucture ſuited'to this purpoſe. | 
Thus the mouthof the wol · 1s is almoſt paved 

with teeth, by means of which he can break any 

ſhetk to pieces, and fo effectually diſengage the 


Hard food, his fothach does not differ ffom that 
of other fiſh : the organs of maſtication and di- 
geſtion thetefore in this animal exactly correſpond 
ts thoſe of many granivorous quadrupeds. 
Other fiſh, on the contrary, apptoach nearer 
ts the ſtructure of birds, in having their ſtomach 
furniſhed with ſome degree of maſticating power; 
but it is very imperfect, compated with tht of 
the gizzard of fowls, though perhaps the difference 
is ſach only as the difference of food will properly 
allow: for in fiſh who have this power, the food 
being ſtill animal, and but impeffectliy covered 
with the ſhell, it perhaps wants only to be bro- 
ken; whereas that ef granivorous birds requires 
to be ground into a kind of meal. 
Of all the fiſh I have ſeen, the ML LET is the 
cleareſt inftance of this ſtructure; its ſtrong muſ- 
cular ſtomach being evidently adapted, like the 
gizzard of birds, to the two offices of maſtication 
and digeſtion. The ſtomach of the fiſh now be- 
fore us holds the ſecond place. 
But ſtill neither of thoſe ſtomachs can be juſtly 
ranked as gizzards, ſince they want ſome of the moſt 
eſſential characters, biz. a power and motion fitted 
for grinding, and the an Ar oat The * 
2 0 


tod for digeſtion, that though he lives upon ſuch 5 
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bf the GILLAROO TROUT is however more cireum- 
ſcribed than that of moſt fiſh, better adapted for 
ſmall food, and endued with ſufficient ſtrength to 
break the ſhells of. ſmall ſhell fiſh ; which will. 
moſt probably be beſt done by having more than one 
in the ſtomach at a time, and alſo by taking pret 
large and ſmooth ſtones into the ſtomach, which 
will anſwer the purpoſe of breaking ; but. not 0 
| well that of grinding; nor will they hurt the 

ſtomach as they are ſmooth, when fwallowed : 
but this ſtomach can ſcarcely poſſels any power of 
grinding, as the whole cavity is lined with a fine 
villous coat, the internal ſurface of which appears 
every where to be digeſtive, and by no means fitted 
for maſtication. : 
The ſtomach of the ENGLIsH TROUT is is exaRlyof 
the ſame ſpecies with the G1LLAROO, but its coat 
is not ſo thick by 3 (a). How far this difference 
in thickneſs of ſtomach is ſufficient to make a 
diſtin& ſpecies, or barely a variety of the. ſame, 
is only to be determined by experiment (5). 
The oeſophagus in the trout is conſiderably 
longer and ſmaller than in many other claſſes of 
6th. 


The inteſtines are ſimilar to.thoſe of che falmon, 
_ ſprat, &c. 


(a) ) The En aim trout ſwallows ſhell- ith, and. alſo pretty 
large ſmooth "3. Gy which ſerve as a kind of ſhell-breaker. 
(3) Viz. Take ſome Gillaroo trout, male and female, and: 


| tranſplant them. into ſome other water where there are no trout, 
ta. ſce if they continue. the. ſame.. 
/ 


15 85 
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The pancreas is appendiculated (c). 1 455 
The teeth ſhew them to be fiſh of prey. | 
So far as we are led to determine by analogy,. . 
we muſt not conſider the ſtomach of this fiſh. as a. 
gizard, but as a true ſtomach. a 
(9.1 chuſe to give. this name to the part from 
| 4 
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M, onogram on the —— rſe M a very antient 

UMArIus, before Iv ar ex- 
Plat ruined. 11 2 a Late 70 ] M.D. 
Sec. R. S. from the Rev. 
B. D. F. R. S. Cuftos Archivorum of the 
Univerſity of Oxford, Member of the Aca- 


demy degli Apatiſti at Florence, and of 


tbe 2 Academy of Cortona in Tuſ- 
cany. 


DEAR SIR, 


J. 
1773. 


QUINARIUS, with a moſt remarkable and uncommon 
monogram on the reverſe, which the Royal Society 
did me the honour to publiſh in a former volume of 


to reſume the ſubject; and, in order the more fully 
to evince what was there advanced, ſubmit a farther 


(1) Philoſoph. Tranſat, Vol. LH. Tab. II. n. 3. p. 61, 
and 64 note *. 


and 


Eeoleation "oF a 1 l 


John 1 


AVING given a drenghl and 


ſhort account of a very antient 


the Philoſophical Tranſactions (1), I ſhall now beg leave 


— — 
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** 
and more particular account of this curious piete 

to the conſideration of that moſt reſpectable body. 
And this I am the more inclined to do, as an explica- 
tion of the monogram here mentioned may not im- 


- 


probably enable ns to explain a legend on the reverſes- 
25 other antient (2) Roman e which bo . 
therto been deemed by ſome learned men almoſt, 
if not altogether, inexplicable. e. 
The piece before me is a very antient, or rath 
an original, QUINAR1Us; extremely well preſerved. 
It has on one {ide a female head in an helmet, 
with the letter v behind, ſtanding for yrve; the 
number of aſſes it contains; and on the reverſe 
Caſtor and Pallux, or, according to Sig. oLI- 
VIERI, two Caftors, on horſeback, with ſeven ſtars 
over each of their helmets, or caps. In the exergue 
we diſcover the word RoMa, formed of very antient 
characters; and under the belly of one of the horſes the 
monogram, which diſtinguiſhes this quinatius from 
all the other ſimilar pieces that ever fol under my 
view or obſervation. Nor have I ever met with it 
in any author I had occafion to confult, of peruſe. 
To me therefore it cannot but appear in the light of 
an inedited coin. Pr gs an ee 


I 


The Romans firſt coined ſilyer money, according 
to (3) Pliny, with whom (4) Livy, in this point, 
of 2) Joan. Baptiſt. Biancon. de antig. litt. Hebræer. at Gran. 
Libel. p, 74, 75. Bononie, 1749. 

(3) Plin. Nat. Hi. Lib. xxxiii. cap. 3 

(4) Liv. Epit. Lib. xv. ow | 

: — agrees, 
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agrees, in th ar of t Some of the ear 
luieſt pieces, of which ſeveral ſtill remain in the cabinets 
of the curious and the great, exhibited a female 
galeated head on one fide, as does the quinatius 1 
am conſidering; and on the reverſe (5) Caſtar and 
Pollux, or, as Sig. 0LIVIERI calls them, * two Caf 
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e 48 th year of the city. Some of the ear- 


tors, as both theſe figures are horſemen,. ſuch. as 


clearly and diſtinctly appear upon my coin. Where- 
fore, as the letters forming the word ROMA, in the 
exergue, are antique enough, at leaſt, for the time 
. when ſilver was firſt coined at Rome, or five years 


before the (6) commencement of the firſt Punic war, 


we may fairly ſuppoſe my QUuIN AR1vus to be either 
.eceval with, or, as I rather imagine, a little anterior 
to the commencement of that war. * 


The monogram on the reverſe of this quinarius, 
ſo extremely remarkable for the number of letters it 
contains, we ſhall find, upon a cloſe and attentive 
examination, to exhibit the word RoMANoORo, the 


maſculine genitive caſe plural of RoManvs, in the 
days of c. DU1LIUs and L. $8C1PIo, the ſon of BAR- 
BATUsS, towards the cloſe of the fifth century of 


Rome; ſome time after the completion of which, 
the Romans converted the (7) laſt ſyllable xo into 


(5) P. Joubert, Science des Medaill. c. 5. Annib. degli Abati 


Oliver. in Sag. di Diſſertax. Academic. &c. di Corton. Tom. IV. 
p. 134. In Roma, 1743. e EC 


* Caſtor and Pollux, or the Dioſcuri, &A6oxzen, are ſome. 


times both denominated Caſtor, as we learn from Pliny and Ar- 


nobius, not to mention other antient authors of good - repute, 
Plin. Nat. Hit. Lib. X. c. 43. Arnob. Contra Gent, Lib, IV. 
(6) Plin. ubi ſup, 2 ; 

(7) Joan, Bapt. Biancon. ubi ſup, 
: RVM. 
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RVM. But to analyſe this extraordinary complex 
character a little more particularly, the firſt part of 
it perfectly anſwers to the word RoMA, as repreſented 
by“ a monogram on ſeveral coins of the (8) AL PUx- 
'NIAN family; and the latter part of it is evidently 


formed of the letters NoRo,- the laſt of which is 
apparently included in the head or top of the x. 


As the maſculine plural termination of the genitive 


caſe was Ro, inſtead of RVM, in the year of Rome 
(9) 494, when the inſcription mentioning L. scirio's 
conqueſt of coRsICa, and reduction of ALERIA, 
ſeems to have firſt appeared ; it is highly probable, 
that the piece in queſtion was either coeval with, or 
a little anterior to, that year. The inſcription is as 
follows : m Fe Tory 


HONC. OINO. PLOIRVME. CONSENTIONT. x. 
DVONORO. oPpTvMo. FVISE. vixo. 
- LVCIOM. SCIPIONE. FILIOS. BARBATI. 
CONSOL. CENSOR, AIDILIS. HIC. FVET. 
HIC. CEPIT. CORSICA. ALERIAQVE. VRBE., 
' DEDET, TEMPESTATEBVS. AIDE. MERETO, _, 


* M. HAVERCAMP calls this curious character the monogram 
of Rome, meaning the word ROMA, which it very plainly ex- 
| hibits; and we may, with as much reaſon, denominate the 
extraordinary ligature on the reverſe of my quinarius the mono- 
gram of the Romans, or the complex character that contains all 
the letters forming the word RoManoRo-in it. Sig. Havercamp. 
ubi ſupra, p. 68. 8 OT 
([.) Morel. Num. Fam. Calpurn. Tab. IV. num. 16. et 
Tab. V. Sig. Havercamp. Comment. p. 68. Amftelodami, 1734. 
(9) Joan. Nic, Func. De Puerit. Ling. Lat. cap. v. p. 133, 
134. Marburgi Cattorum, 1720. | 
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Hunc unum plurimi confent unt Rome, RERT. 
Bonorum optimum fuiſſe virum, Se 
Tarium Sci ianem. Filius Barluti, 
Conſul, Cenfor, ailis, bie fiut. 
Hic cepit Corficam, Aleriomque Urbem. 
Dedit Tempeſtatibus ædem merit. | 


For a farther account of which very curious inſcrip- 
tion, recourſe may be had to the 2uthors here referred 
to, as well as others who have expatiated very largely 


pen it{10). 


T0 * | 

From what has been here laid down it ſeems 
highly probable, that my quinarius firſt appeared 
about the year of Rome 494, or rather that its firſt 
appearance was a little anterior to that year. Which 
if we admit, it will follow, that the Romans bor- 
rowed the monogrammatic way of writing rather 
from the ETRUSCANS than Pay Pak 2 as J aſſerted 
in (11) one of my former papers; with the firſt of 
which nations they were perfe&ly well acquainted, 


2 10) Though the events mentioned dy this inſcription are a 


year later than thoſe glorious exploits recorded by the Duilian, 
yet the rudeneſs of the language announces the former to 

much ſuperior to the latter in point of antiquity. This, I doubt 
not, will be allowed by every ſober critic, who examines the 
language of both with proper attention. Jacob. Sirmund. Hie- 
ronym. Aleand. apud Joh. Nic. Func. ubi fup. ut et ipſe Joh. 


Nic. Func. ibid. Vid. etiam Joh. Georg. Græv. Jacob. Fac- 
ciolat. Patavin. Joh. Georg. Walch. alioſque philolog. pal. . 


(11) Philoſoph, Trunſact. Vol. LXII. Tab. JI a. 3. p. 61, 
even 


C 
even from the very beginning of their ſtate; whereas 
they ſeem to have had little or no interoourſe with 
the other, when the piece in queſtion was coined. 
It remains, therefore, that what I advanced, (12) in 

the paper here referred to, is clearly and indubitably 

true. | 


=—y 


VI. 


From the explication of the monogram, on the 
reverſe of the coin in queſtion, we may perhaps 
diſcover the interpretatiou of the word RoMANno, on 
certain antient coins, which has hitherto not a little 
embaraſſed the learned. For as it appears from my 
quinarius, that the Romans impreſſed the word Ro- 
MANORO, for ROM ANORVM, as well as RoMA, on 
ſome of their moſt antient (13) coins; we may either, 

with Sig. BIANCONI (14), take No in ROMANO for 
an earlier termination of the maſculine genitive caſe 
plural, or make it to ſtand for RoMaNnoRo, or Ro- 
 MANORYM, and conſequently look upon it as a mu- 
tilated gentile name. The latter of theſe opinions, 


(12) Philoſoph. Tranſact. ubiſups. © 
(13) Theantiept coins of cities not ſeldam exhibit the gentile 
names, or thoſe of the citizens, inftead of the names of the places 
themſelves; ſuch names being frequently found in the genitive 
caſe plural, as here, on the reveries of thoſe coins. Of this 
EMYPNAIQNN, OEEZEAAONIKEQN, SMYRNAEORVM, THESSALONI- 
CENSIVM, PAISTANO, for PAISTANORVM, SVESANO, for $VE- 
SANORVM, as here, are ſufficient proofs, to omit many other 
ſimilar inftances that occur, and might, with equal facility, 
de produced. Vid. Joan. Vaillant. Num. Imperat. Auguflar. 
Ceſar. c. Amſtelodami, 1700. Joan. Bapt. Biancon. ubi 
ſup. alioſque quam plurim. ſcriptor. paſſ. 
(14) Joan. Bapt. Biancon. ubi ſup. 


— however 


1 
however ſtrongly oppoſed by the learned author above- 
mentioned, ſeems to me to be the moſt eligible of 


the two. 


VII. 


Tt has already been remarked, in a former paper, 
that the old ETRUSCANS uſed monograms in their 
writing, on certain (15) occaſions. To what was 
there obſerved I would beg leave here to add, in 
corroboration of that remark, that this has been 
| lkewiſe aſſerted by. the famous Sig. GIOVANNI BAr- 
TISTA PASSERI (16), one of the greateſt Etruſcan 
antiquaries of the preſent age ; and it is certain, that 
ſuch ligatures, or complex characters, were actually 
made uſe of by the earlier Etruſcans, in ſome of their 
inſcriptions, that have even to this day eſcaped the 
ravages of time. This has been irrefragably proved 
by the authors of the Unzverſal Hiftory (17), who 
have favoured the republic of letters with three or 
four of thoſe complex characters, deduced from 
Etruſcan monuments of undoubted integrity and 
authenticity, dug up in Tuſcany, or the antient Pro- 
per Etruria. To theſe we have coreſpondent types 
here in oxroxp, which may perhaps be of ſome 
ſervice hereafter to the learned world. 0. 
(15) Philoſoph. Tranſat. ubi ſup.  _ + 
(16) Joan. Bapt. Paſſer. apud Anton. Franciſc. Gor, in Maf. 
Etruſe. Vol. III. p. 142. Florentiz, 1743. 2260 
(17) Univ. Hi. Vol. XVI. p. 45. Lond. 1748. 
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VIII. 


With regard t to monograms in general, it may not 
be improper to remark, that they were known and 
uſed in ſeveral parts of the eaſt, from pretty remote 
_ antiquity. They occur on ſome of the Hebrew 
(18), or 8 and Phcenician coins, as well 
as on the Greek and Roman. I have an exceeding 
curious HEBREW, or SAMARITAN, coin, coeval 
with Simon the Juſt, prince and high prieſt of 
the Jews, with a monogram upon it; of which, as it 
has never yet been communicated to the learned 

world, and is anterior to all thoſe ſtruck by that prince 
hitherto publiſhed, I may perhaps ſend you a more 
_ diſtin and particular account, in ſome future pa- 
per. That the phOENICIAxs were not unacquainted 
with monograms, has been admitted by the learned 
and ingenious M. PELLERIN (19), and is evinced 
by one or two of the Phoenician inſcriptions 
on the ſtones found in the (20) ruins of ciT1UM.. 
That the ARaBs likewiſe antiently uſed. them, 
on certain occaſions, we learn from (21) the li- 
gatures of the KUFIC letters, and the inſcriptions 
till remaining on ſeveral of the earlier ARABIC 
coins. Nay, they are not diſuſed amongſt the 
modern Arabs,, in their common writing, even at 


(18) Peller. Let. I. Sur diverſe Medailles, p. 84 A Frane- 
fort, 1770 | 
(19) dem ibid. 
(20) Poc. Deſcript. H the Eaſt, Vol. II. Par. I. Tab. XXXIII. 
n. 12, 18, 31. p. 213. Lond. 1745 
(21) Vid. Monarch. Ahatice-Sar acen. Stat. c. ilultrat. 4 
M. Georg. Jacob. Kehr, Sleufinga-Franc. Oriental. Tab. I. 
et II. p. I. et alib. Lipſiæ, 1724. e 
this. 


TT 
| this very day. As for the Gxetxks, nothing is more 
common than ligatures, or monograms, on their coins; 
ſome of which F. rFrorL1Ch has (22) iltaftrated, and 
explaitied. I fay, . ſom? of which F. Frotlich has 
n j{{uſtrated, and explained, as many of them have 
been —_—_— unnoticed by him. That the PALxv- 
RENES alſo had feveral ſuch ligatures, or complex cha- 
raters, I have many years ſince inconteſtably (23) 
proved. But for farther ſatisfaction on this head, 
recourſe may be had to the paper here referred to. 


3 

With reſpect to the RoMaANs, nothing is more 

certain than that combinations of two, three, and 
even four elements, formed into one character, not 
ſeldom occur on their coins. More extenſive or 
complex ligatures than the monograms of four letters 
on their antient medals very rarely appear. I have, 
however, an-inedited /emi/fis of the PoMPEIAN fa- 
mily, with the head of 8aTurN, and behind it 
the letter s, the mark of the ſemiſſis, on one fide; 
and the prow of a ſhip, over which a monogram 
compoſed of the five letters, &, P, o, M, P, pre- 
ſents itſelf to our view. Dr. vaiLLANT (24) attri- 
butes two ſimilar ſemiſſes, with a monogram, or conca- 
tenation of the five letters L, P, o, M, P, upon the re- 


(22) Eraſm. Frœl. Annal. Compend. Reg, et Rer. Syr. 
Tab. XX. p · 158. Viennæ, 1754. | | 
(23) Philoſoph. Tranſat. Vol. XLVIII. Par. II. p. 693. 
Lond. 1755. 
(24) Jo. Vaill. in num. Fam, Pempei. p. 275, 275. Am- 
ſtelodami, 1703. 
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verſe, to ** POMPONIAN family, and aſſerts "oy to 
have been ſtruck in the 533d, or f -34th year of Rome, 
M. HAVERCAMu (2 5) ſeems inclined to adopt the fame 
ſentiments. But neither the ſize, weight, fabric, nor 
forms of the letters of mine will permit us to aſeribe 
it to the Pomponian family, and affign it fo early a 
date ; but determine ſtrongly in favour of the Pom- 
peian, and,” in conjunction with what has been ad- 
vanced by HAVERCAMP (26), evince it to have been 
ſtruck by QuinTUs PoMPEIvs, the grandſon of 
Q. POMPEIUS RUFUS and SULLA, a little after the 
(27) middle of the ſeventh centu: of Rome. I could 
expatiate more largely upon thi ery valuable piece, 
which is tolerably well preſerved, did not the in- 
tended brevity of this paper reſtrain me, and oblige 
me now to conclude; which I ſhall therefore beg 
leave to do, with afſuring you that I remain, 


SIR, 
Your moſt humble, 
and moſt obedient ſervant, 


Chrift-Ch rch, Oxon. TR” 8 
04.18, 7%. JOHN SWINTON. 


25 Sg. 46 Comment. p. 3⁴⁰. 2 1734. 
2 em ibid. p. 342 


(27 dig. Havercamp. ubi ſup. Pp. 342. 
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X X X IV. bee 22 tint at 
| *Chiſleb urſt, in Kent, in the courſe of the 
Year 1773. 25 the Rev. Francis Wol- 


Milde | LL. B. F 


Redde, Mar. 10, NT Y having theſe two laſt 1 winters 
Ek a communicated to this ſociety, 
: what aſtronomical obſervations I had occaſionally 
made in the courſe of each year, feems to be a call 
upon me to continue the ſame now. - And I am the 
rather inclined to do ſo; becauſe I could with we 
were favoured with the correſpondent obſervations 
of all our worthy brethren, and therefore ougt 
not to be backward to throw in my mite towards a 
general ſtock. 

My inſtruments and fituation are the ſame as 
fore deſcribed ; and the following tables are in the 
ame form as the laſt year, My clock has been kept 
Vor. LXIV. Uu going 


K. S. 


E 936 T 


going on, without any alteration of any kind: it is 
only by long and uninterrupted trials, that any judge- 


ment- can be formed - concerning: the cauſe. of 


we. 0 S K „% — „4 ** 


errors. — — — —— — — — ͤ . K0999 6.1 ich 
The thice -firſt months of che following tables 
are, perhaps,  lefs accurate than they might have 
been. I was ahſent from home great part of,. that 
time; and could only take ſuch obſervitions as oc- 
curred, when 1 ccaſionally: ip the country: 
VL Cd Na darometer mig lt % : 
either higher or lower, in any of thoſe months, 
than... have. here ſet them damn. Lou d truly . 
give none but what I obſerved. 5 

In the courſe of the ſummer I. received from 
Mr. Nairne a Smeaton's bygrometer;\\which 4 had 
| ordered the year before. I did not get it adjuſted - 
to my mind till the beginning of Arge, but from 
that time, have added its higheſt and loweſt Rate in 
each month, to thoſe of the thermometer and ba- 
rometer. Its ſituation is the ſame ag that of the 
clock itſelf ; being faſtened” againſt the the ſame. wall, 
and cloſe by its ſide. I do not apprehend the rod 
of- the pendulum. to be affected by ſudden ot mall 
changes in the degree of bumidity of the air ; 
though it ſeems to * ſo by a long continuance of 
damp or dry weather. The hygrometer may per- 
haps ſhew that. The general dryneſs of ſummer, 
= the thickening of the oil in winter, (as far as I 
have had opportunity for trial). I take to be the 
principal cauſes of the change of rate in ſuch a 
clock as mine. It now throws out rather leſs than 
it did: perhaps owing to its being leſs clean, or to 
the — of the oil. 
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Occultations 


1 3331 


Occultations ef Stars. by - the Moon. Obſerved 
with a 3j-feet achromatic teleſcope, magnifying 
150 times x — 


1773. 


Þ Feb, 6 v ad. a | 


o 13 3 t might perhaps be 1“ 
MY { ſooner, 2 Alt. 


J have obſerved many other occultations of ſmall 
ſtars ; but, as their emerſions were ſcarcely viſible, 
and probably there have been no correſponding ob- 

ſervations, I ſuppoſe it can be of no uſe to record 
—_—_ dg 1 


ECLIPSES 


334 1 


bebnebe of 1. jürfrtr 8 "SATELLITES": 
with the ſame teleſcope, magnifying 1 100 o tines? 


ia theſs ecli ples, I have coleptozred to » nk 
of the method nf by M. BALLY, in 4 
paper communicated to this 2 — the laſt year, 


bd ptiated in our Tranſactions, Vol. * p. 18 f. 
The — of the aperture of my teleſcope is 


3.6 inches; and the diaphragms I have made, have 


their apertures differing from each other in diameter, 
as near as may be, th of an inch. When the ak 
is ſteady, for any continuance, and uninterrupted 
with clouds, even though it be not perfectly clear, 
I fhottld apprehend this method may be of conſi- 
derable uſe in reducing the i of different 
perſons to. lome munity but when there are flying 
clouds, ot any changes in n the atmoſphere, during the 
obſervation, it cannot be lansfaftory ; and at ſuch 
times may be ſcarce worth attempting ; unleſs for 
te Take of rendering ſuch practitioners as myteif 
more expert, When che air is more er to 
their endgavours. 95 
J have, in ſome of theſe. eclipſes, as well the 
preceding. occultations, ſt. down . 55 altitude. gf 
the object; as that may ſometimes be 5 ale, in co 
ſidering the ſtate of the obſervation. But it ſhot ald 


be remembered, that theſe altitudes are not taken 
with any great preciſion. In theſe eclipſes, as in the 


occultations, I have ſuppreſſed thoſe obſervations 
which appeared doubtful: they tend only to 


; | 
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1772. 


t 8 


1772. App. tinle. 
8 2 wi 


h Nov. 4 ine. 5 9 44 
1773. e 
© Ang... 8. Third fat. ou N. 

111 31 toſlm. 


| This bei 2 totinter ber 
favourable, I tried m upon the other ſa- 
tellites. 


— E Fülle 0,9 
Fourth ſat. I ſcintillation 094 | viſible o, 


ee % Abe. 
n. 1,83 * . I have 

| me ſuſpicion I 
uſed 1,2 by miſ- 


8 Ang; 3t. [Firſt fa, 


tains the diaph. 
3.6, or whole a aperture. 
| 1 N 
TT NT nes =P 79497 |, calm, bet net very 


| | clear. p diſtant 
ky | {3048 ©. | 42:71 8 from 1 329. | 
' [Second ſat. 12 35 =|loviſible 0,7. . 
3 12 43 Im. 1,0 
| * 44 fim. 3.6 Alt. 3, 5 Air as | 
1 ore. * 


Em. from behind U's diſc. 

nviſible 0,6 ; but there were fly- 
ing clouds at that 

time, though clear 


-PÞ _ gt. afterward. 


| ſeirſt far. et - 
Þ Sept. 200 Third ſat. 11 40 = 


* _ [11 46 19m. 0,8 
3 11 51 6ſScintillation. 
} 11 £1 29 Im. 3,6 good. Alt. 399. 


1772 


io 45 35\ Em. - 2 Alt. 38* 30“ 


Em. f > 


| dia ph. uncertain. 
Mas. | o good. "Alt 19+ 
m. 15,0 
ia night clear and ſtill. 
38 good obi. Alt. 38%. 


4c Em. 9 
; ==) Inviſible „ 


96 — — 


Other Obſervations, made with the . eleſoope, 
magnifying 1 80 times. 1 
Ie 


Fw . — n 1 9— — 1 kt 


* 0 8 

2 8 55 72 4— at U ele he dhe of the 2d 
1 fat. then on his diſc ; and thought I ſaw the 

| | fat. urſelf very vible, though central, and on 

I a bright zone, and much larger than I could 

| 1 ex it to appear; reaching from the mid- 

I dle dark belt, which it indented, acroſs the 

13 | bright one, and quite into the next dark one, 

| ide ſig. I. f 

| } 1 © ol looked again to obſerve its exit ; when I per- 
| 


} ceived the (at. in a very different part of the 
diſc : and now perceived that what I had ſeen 
I before, muſt Ap a * U ͤbhimſelf; which, 
J. 1 though now gone, been very viſible with 
| the power of 100, notwithſtanding ) was 
i WM diſtant from a n 
| H Sept. 4. 9 50 ojSpot ſeen again, advanced about 4 or more. 
| 3 was now convinced that the ſpot was on the 
| diſc itſelf, 
12 0 0 Spot not yifible. The ſouthern (or r belt 


| Ae 2 on each fide ; but is diſcontinued 


I Sept. 


1 before, Sc 5 
be middle zone, this year much darker than 
the ſouthern. 


_.o[Spot almoſt central; hogs + 
A cenwal, The planet very => 
ay a” LE Jul as in E. m.. 


„ Spot fill vile, abour 4 aulrncyed 7 have 
af Dr rr 


** a — of. a Ree, communicate Joſt 
year to this — by Dr. WIISsq, Profellor . a 
Glaſgow, on the ſpots of the ſun; cho mentions 
ſome - appearances. when they. approach. the Junb, 
which 1 thought I had now and — 2 obſerved; 1 
have- frequently turned my glaſs that way, as occa- 
| Hon offered, in order to ſee whether thoſe ap- 
| pearances were conſtant, or what might be diſco- 
vered to .confirm the bypotheſſs lad down in the 
latter part. of that paper. 

Dr. wiz. on, I hope, will excuſe me when 1 fa, 
that (the appearance he mentions when the ſpots 
approach the ſun's limb, as if they were ina cavity 
on his ſurface, is not conſtant. They generally 
have appeared ſo 40 me, I confeſs. But as they 
ae, have not, and as I have very e ſeen 
Vor. LN. X x them 


in the crater of 


des, ſpots are ſometimes 


ta 


them almoſt in contact with the kmby that is, 
not I of a ſecond of time diſtant in 
2 I have no micrometer; I think they can ſearcely | 
be in fuch a hollow, below his ſarface, as the doctor 
deſcribes. To me, indeed, by the brighter light 
often aqhoining to them 22 neat the Iimb, they 
have rather. put on the appearance as if they were 
-a- volcano, on the top of an 
eminence, which then turned its fide towards us; 
and if fo, the ſpot would appgar ſomewhat nearet to 
the imb than it actually was. I have, in 7 * 
never ſeen any protuberance on either limb of 
fon, as 1 have on the moon; but I have x many og 
obſerved, near the caftern limb, a bright facula _ 
come on, which has. the next, day. 1 itſelf 2 
ſpot; though I do not recollect to have ſeen ſucl 


facula near ra 


the weſtern one, after a ſpots A: 

pearance, © Fet, believe, boths theſe eincim- 
8 Wave been obſerved by orhers; and perhaps 
not only near the limbs. 1 '0 7309? dds no vc 21715 E 
As to the nebithe ; ; (they are ee 
Wosgb they are ufually, quite round each ſpot, or 
each cluſter of ſpots; neither” are they always ex- 
tetnally convex. ' ' The ſpot; -fig: BY. hich] law 
Nov. V. 1%, n in the cette of the fun, insane 
 markabte inſtance of the contrary. Nothing chere 
fore can be concluded from that civcumiftance. - Be- 
quite without any nelulæ 
at all; or none that 1 cobld perceive with z 
power of my plals.” d. mil emu ets 7 {15501qQb 
What the ſpots, or their Ne, dare, il pretend 
not to gueſs. e me they appear as. if th WEI 
adjoining to the ſurface: though n! is 


4. * if better 


— - us — 


6 
2 


E es 


— 


better aſtronomers, 62 125 9 calculated their | mo- 
tions. The circumſtance of the faculæ being ſome- 
times converted into ſpots, I think I may be ſure of. 
| That thete is generally (perhaps always) a mottled 1 8 
uppeatande B80 the face of the ſun when carefully 


. Attended. to, KI m be gertain. It is moſt 
bs — be ſimde! Bu (uy 1 habe yi have pridoubtedly 


en 'it in the centte; et L recolle& to: have 
obſerved'Fhis! a ppeat ar: indeed anꝝ ſhots, to- 
wards his poles. Once I faw, with a 12-inch re- 
flector, a ſpot burſt to pieces while I was looking at 
it, I could not expect ſuch an event; and there- 


fore . be certain of the exact partigulars: but 


te appearage: Ack, e time, ,was 
des of 84 PERS e 143 3 ed on a frozen 
pond, which _ aks . 75 Lan - flides on the 
"was theh à vety 


f 3 8 ections. 
- young. all i, args. 32 think 1 Bo be ſute of the 


A al | BU 9 « A young aſtronomer 


throw: ough O ervations and 
Rt __ hts 2005 Aber E ag if & my erfors 


Mall lead, — inta enquiries Wbich may be pro- 
- duQive of certainty, e will be abſwered. 


1311 10 (15 39D $433 351 418 | Te | 
Z i 


Us Jede. 1654 6 1 "FRANCIS WOLLASTOK, 
8 Waal of Bas) oF SAY 21 fi! 7 


— 1 | 1 f 0 £44 
T * r bs 4 i | 
27 I 2941 1 DA! 1010 Und 2vii es 113 391-50 
, L . 
1.10 V. Ee Aas 2: 241 Fe 
. 8 : +2173 
4 bb bd; 203 5 1 417 v. | $3241 ; 
17 11 3. aber oy þ ow 31 7 tn: i QEL mae 
| oy cl Anon 2912 ol WW + | 
PT; | n ? | 
1 » # 3'k that 45 1 (147 i: 131 {3 'F 2F 


9 t 3 = 1 79 | dl: Xx 2 


_ 3, $4 


| 
is 
* 
q * 
B 
: 
* 
, 
N 5 
, 
| : 
; | 
* 
o 
. 
. 
J 
. 
* 
' * 
: 
4 — 
0 
: 
* 
' . 8 
. 
b 
” 
. be | 
'T . 
: » 
4 N 4 
*. 
| N 
1: Yo 
N i 
: 1 
74 ( F 
4 = 
N 
" N RY 
t 
: 
= 
: 
. 
3 
* 
'P 
: 
. 
N 1 
* : 
, : 
s 7 
5 8 
15 
| 2 
. 
: 
| : 
* 
' 
_ 
. 
ol 
7 7 
1 
. 
* 
# + : 
: 
bus 
4 


i 
. 4 CY p 
t bl}.< | 
. 4 , * 
F 340 
: | N 
r e re SS >; ow 
* 4 a AY * 
1 . c W. a * 
order aN off} To 2onfi into T * lt 
= ben 21 DAUIDIISATE JIED IT £1 
' _ 
: f * ky 7 7 * | = 0 * 
a m 8 77 : | * . FS ? Se irt [1 Tr —_ 4\ 10 4 £4 4 de \ 34% 44 
. * A . + a + # * 19 . : E : 2 5 ; 
. A 8 L F 4 g 140 bag : 2 0 we 411. 13 
5 1. l 
# "9 ky - * 7 ” 5 
14 3 2 Tos, 44 11 i 


— 177 7d Heath at e B 
2 B. 92 an, Surgeon, . at Coventry. 1 


7 


Fl — 2M Lemmer e ee 140 


Kea Mat 9 FT HE iris * lch is 
. lately engaged the attention of 
every one in this part of the world, sto me 


o very extraordinary, that I was determined to give 
you a minute account of ts circumſtances ; which 
will be the more agrecable to you, as you may de- 
| pend upon the truth of every thing tar L dnl ene 
to you, concerning it. ee s Þ 
MARY CLVEs, of Gosford ſtreet, 1 iis city, 
aged 52 years, was of an indifferent chars der, and 
much addicted to drinking. Since the death of her 
buſband, which happened about a year and a half 
ago, her propenſity to this vice increaſed to fuch a 
degree, that, as J have been informed by ſeveral of 
her neighbours, ſhe has drank the quantity of four 
half pints of rum, undiluted with any other liquor, in 
a day. This practice was ſo familiar to her, that ſcarce 
a day has paſſed this laſt twelve-month, but the 
has ſwallowed from half a pint to a quart of rum 
or aniſeed-water. Her health gradually n, ; 
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and, fram deing a jolly, well- woman, the 
grew winner, het complexion — s her ſkin be- 
eame Gy. Abaut the begiagning of Febrgary laſt, 
ſhe was attacked with the jaundice, 2nd took to. her 
| bed. Though ſhe was now fo helpleſs, as hardly to 
de able to do any thing for herſelf, ſhe — — 
her old euſtom of dtam- drinking, and - generally 


= 


Sat 


ſmoaked s pips every nights Nie ape. lived wich ber 


in the houſe. Her neighbou rs uſed, ia the day, fre- 
. quently to come in, to fee after her; and in the 
night, commonly, though not always, a perſon fat 
up with her; to whom ſhe has often cried out, that 
he aw che devil in ſome part of the room, who was 
an takoher away 4 

Her bed-room rr on the ground- 
floor, the walls of which were plaiſtered, and the 
floor made of bricks. The chimney is ſmall, and 
there was a grate in it, which, from its fize, could 
contain but a very ſmall quantity. of fre. Her bed- 
Read ſtood parallel to, and at the diſtance. of about 


_ Cloſe to the wall. On the other fide the bed, oppo- 
mite the chimney, was a window opening to the 
ſtreet. One curtain anly belonged to the bed, which 
vas hung on the ſide next the window, to prevent 
the light being troubleſome. She. was accuſtomed 
to lye upon der ide, cloſe de dhe edge of the bed- 
. Kead, next — fise ; and on Sunday „March 
the iſt, tumbled upon the floor, where her helplets 
- Nate obliged her to lye ſome time, til Mary Holl- 
ver, Her next , neighbour, came accidentally to ſee 
her. Wich ſome diſßculty the: got her into bed. 
To! ſame night, thongh the was 28855 to 25 Ge 
refuſe 


three feet from; the chimney. The bed's head was 


: [ 342 
reſuſed to have any one to fit up with her; and, at 
-Half paſt eleven, one Brooks, who! was an oceg- 
Fonal attendant, left her as well as uſual, locked up 
her door, and went home. He had placed two bits 
of coal quite back ward upon the fire in the grate, 
and put a ſmall ruſh- light in a candleftick, which 
was let in a chair, near the head of the bed; but 
nt on the fide where the curtaiu Was. At half after 
Five the next morning, a ſmoak was obſerved to come 
But of the window in the ſtreet; and, upon break - 
ing open the door, ſome flames were perceived in 
the room, which, with five or fix buckets of water, 
were eaſily extinguiſhed. Betwixt the bed and fire- 
place lay the remains of Mrs LUS. The legs 
and one thigh were untouched: - Bxcept theſe parts, 
there were not the leaſt remains of any ſkin, muſcles, 
or viſcera. The bones of the ſkull, flora, ſpine, 
and the upper extremities, were compleatly calcined, 
and covered with a whitiſh effloreſcence. The ſkull 
lay near the head of the bed, the legs toward the 
bottom, and the ſpine in a curved direction, ſo that 
ſhe appeared to have been burnt on her right ſide, with 
Her back next the grate. The right femur was ſepa- 
rated from the acetabulum of the ifebium; the left was 
alſo ſeparated; and broken off about three inches below 
the great rrochanter. The connection of the ſacrum 
with the a innominata, and the inferior vertebræ of 
the loins were deſtroyed. The intervening ligaments 
kept the vertebræ of the loins, back, and neck to- 
gether, and the ſkull was ſtill reſting upon the atlas. 
When the flames were extinguiſhed, it appeared that 
very little damage had been done to the furniture of 
the room; and that the fide of the bed next the fire 
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had ſuffered moſt. fg was ſuperficially: 
burnt; but the feather bed, ſheets,. blankets, Cc. 
were not deſtroyed. The curtain on the other fide 
the bed was untouched, and a deal door, near the 
bed, not in the leaſt injured. I was in the room 
about two hours after the miſchief was diſcovered. 
I obſerved; that the walls and every thing in the rom 
were E. black: there was a / difagreeable- 
vapor ; I did bot obſerve, that any thing was. 
much A Mus. — 1 — 1 
ſaw in the ſtate I have juſt deſcribed; I took awayone 
of the bones (the remains of the ſacrum) which you 
have incloſed with this letter. The only way that. can 
account for it is, by ſuppoſing that ſhe again tum- 
bled out of bed on Monday morning, and that her 
fift was fer fire to; either by! thE Andie fromthe 
chair, or a coal falling from the gra. That her ſolids. 
and flüfds were rendered ioflammable; by thel im 
dene quantity of ſpirituous liquors: fh Had drimks;. 
nic that when ſhe was ſet fire toy ſhe was Gan 
uced to. 2 for the room ſuffered-very ile. 
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„Bee on Animal Rau hr 
the je aber Receiver, By D. Darwin, 
M. D. of Litchfield. Communicate 4 
20 Franklin. Res 
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"HE antient opinion, that air 
4 exiſts in ſome of the blood- 
n ee exploded by the diſcovery of the qir- 
culation. But many of our modern theoriſts ſcem to 
dae conceived, that an elaſtic vapour of ſome kind 
exiſts in the blood - veſſels, as they have aſeribed the 
5 1 and equinoctial diſeaſes to the variations of 
heric preſſure. 
ion-feems to have ariſen from obſerving, 
a the ſkin riſes, and that the veſſels are diſtended, 
even to burſting, under a cupping-glaſs ; when the 
_ preſſure of the atmoſphere is taken off from one 
part, and continues to act on all the remaining ſur- 
face of the body: and would indeed, at firſt fight, 
appear to be demonſtrated by the following experi- 
ments. 
About four ounces of blood were taken from the arm 
of one of the attendants, and immediately put under 
. the 
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. exhauſting, the blood began to ſwell, and to riſe in 
bubbles, of it occupied above ten times its engine! 


Fa 


As falſe rafociag 3 is, in no ſcience, of mare dan- 
gerous conſequence, than in that of medicine, I per- 
ſuaded myſelf the removal of this error might be 
thought worthy the attention of the Royal Society... 
In April 1772, Mr. vouxe, an ingeniqus ſurgeon 
at Shiffpal in Shropſhire, and Mr. wALT3zz,. w. 
gives very accurate lectures in natural philoſophy, | 
made, at my requeſt, the following ex ts. 

I. A part of the jugular win of 6 ves. with the 
blood in it, was included between two > ſerie liga- 
tures, during the animal's being alive, and being cut 
out with the ligatures, was immediately put into 4 
glaſs of warm water, and placed in the receiver of 
an air-pump: it ſunk to the bottom of the water, 
and would not riſe when the air was diligently ex- 
hauſted. It was then wiped dry, and laid on the 
braſs floor of the receiver, and 8 air again exhauſted, 


but there was not the leaſt viſible expanſion of tbe 


vein, or its contents. 4 og 

2. A ligature was put round the neck of the 
gall-bladder of the fame animal, as ſoon as it was 
ſlaughtered ; the gall-bladder, with the bile in it, 
was firſt put into water, in which it ſunk, and was 
placed in the exhauſted receiver of the air-pump ; 
and was afterwards wiped dry, and laid on the braſs 
plate at its bottom, as in the former experiment; 
but in neither caſe, on the greateſt degree of ex- 
hauſtion, did it ſhew the leaſt alteration of its bulk. 
"os. LT. Tv „ 


1 
3. The neck of the urinary bladder of the ſame 
animal was well ſecured with a ligature, and con- 


ftained about two or three ounces of fluid. The 


bladder ſunk immediately on being put into warm 
water; but, upon exhauſting the receiver, many 

filver-like globules appeared upon the ſurface of it; 
and it ſoon ſhewed manifeſt figns of expanſion, and 


| role to the top of the veſſel. The fame experiment 


was tried with it wiped dry, and laid on the floor of 
the receiver, and the reſult was, that its expanſion 


|. and contraction were very perceptible to the eye. 


1 January 1773, by the aſſfiſtance of Mr. WEB= 
TER, an ingenious ſurgeon from Montroſe, the 
above * were * in the manner fol- 
lowing. 

A part of che vena cava infordie of a large ſwine, 


which was killed by ſome ſtrokes on his head with 


an axe, was intercepted, when full of blood, be- 
tween two ligatures. The part was about an inch 
and an half long; and held, -by conjecture, near an 
ounce of blood; this was immerſed i in warm water, 
as ſoon as it. was cut out of the warm body, and 
immediately put into the receiver of an air-pump. 
The air was well exhauſted, and again let into the 
receiver repeatedly, without any appearance of en- 
largement of the vein; which muſt have been eaſily 
perceivable by its aſcending in the warm water. 
The fame experiment was tried on the urinary 
bladder, with the fame ſucceſs, the urethra being 
tied with a ligature, whilſt it was ſtill in the body. 
The gall bladder roſe in the warm water, though 
the bile-duct was tied before it was taken out of 
the . and had air bubbles prong on its ſides, 


like 


57 
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like globules of quickſilver, as happened to * 
urinary bladder in the experiments. at Shiffnal; 
which, in both caſes, we aſcribed to ſome por- 
tion of cellular membrane adhering to the bladders, 


into the cells of which, at the time of cutting them. 
out, ſome air had 1 itſelf. 


In theſe experiments the water, in which the ani- 


mal parts were immerſed, was warmed to about an 
hundred degrees of Fahrenheit's ſcale, leſt a greater 
degree of heat in the water might have railed an 
elaftic vapour from theſe fluids, which did not na- 
turally exiſt in the living animal; and all the parts 
were well cleared from the cellular membrane and 
fat; as it was imagined the atmoſpheric air might 
intrude itſelf into the cellular membrane, as is ſeen 
in tearing off the ſkins of animals recently killed, and 
which 5 indeed diſappoint two of the above experi- 
ments, as was manifeſt from the ſilvery globules, 
which appeared upon the ſurfaces of the bladders. 
From the facts eſtabliſhed by theſe experiments, 
we may draw the following OE 97 
1. That ſo great a change is produced in the blood, 
by its receiving, in its pafſage from the arm of the 
patient to the baſon, a great admixture of atmo- 
ſpheric air, that the experiments afterwards made 
on its ſenſible or chemical properties are rendered 
very uncertain and erroneous; ſince the fluid colour 
of the blood, its property of coagulation, and per- 
haps of putrefaQtion, may depend on. this aſcititious 
admixture of atmoſpheric air: and, at the fame 
time, We ſee why ſo much leſs froth is produced 
in the operation of cupping, than from blood placed 
in the exhauſted receiver of an air pump; 2 
Ty 2 pou aps 
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i „ on 
perhaps as great a degree of varuum is made in o 
Er 
2. It is probable, from theſe facts, that animal 
bodies tan bear much greater variations of the preſ- 
ſare of the atmoſphere, than the natural ' ones, 
without any degree of inconvenience. Some who 
have aſcended high mountains are ſaid to have been 
ſeized with a ſpitting of blood: but as this never 
happens to animals, that are put into the exhaufted 
receiver of an air- pump, where the diminution of 
preſſure is many times greater than on the ſummit 
of the higheſt mountains, it is probable it was an 
_ accidental diſeaſe, or was owing to ſome violent exer- 
tions in aſcending. And in the curious account Dr. 
 HALLEY gives of his deſcending in a diving-bell ſo 
low, as to have the weight of many atmoſpheres 
over him, no other complaint is recorded, but a 
_ difapreeable ſenſation, as he was deſcending, like 
_ ſomething burſting in his ears, and which recurred 
⁊t about So fame depth of water in his aſcent, 
From the above obſervations of Dr. yaLLEyY on 
' the ſenſation in his ears, when he deſcended and 
aſcended in the diving-bell, I was led to imagine, 
that the air contained behind the ympanum in the 
 veflibulum, cochlea, and ſemicircular canals of the 
' ear, had found or made itſelf a way into the Euſla- 
chian tubes, or into the external ear, by ſome un- 
diſcovered paſſage; and concluded, that a fimilar 
operation might be of fervice to ſome deaf people, 
where the immediate cauſe of their deafneſs might 
de owing to the exceſs or defect of this internal air. 
For this purpoſe, a cupping-glafs, which had a 
ſyringe to: exhauſt it, was put over the ears of three 
| different 


* 


different people, who were very hard of hesrin g. 
The inequality of the mammoid proceſs of the tem- 
poral bone, made it neceſſary to 


of the ear. On working the air-fyringe, the external 


ear {welled, and became red; and at length the pa- 
N ear, and the 


tients complained of 


air was re-admitted. One of theſe three patients 


heard conſiderably better immediately after the opera- 


tion, and received permanent advantage ; ; the others 
received neither benefit nor diſſervice. 

If this ſmall degree of ſucceſs from the uſe of the 
cupping-glaſs, as fo little pain or trouble attends the 
operation, ſhould encourage other deaf perſons to 
make uſe of it, it may be a means to give ſome light 


into the intricate diſeaſes of this organ, the ſtructure 


of the parts of which, and their uſes are yet ſo little 
| ode od. | 
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put two or three 
circles of waſh- leather dipt in oil around the helix 
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XX XVII. Ai Account of a Storm of Light- 
ning obſerved on the I, of March, 1774, 
- near Wakefield, in Yorkſhire, by Mr. 
$5 Nicholfon, Teacher of Mathematics in 
- Wakefield. Communicated | by - | Dr. 
Prieſtley. VVV | 455 
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To THE REV, DR. HORSLEY, SEC. R. 3. 


' DEAR SIR, 3 1 
Redde, April 14, HE following account of a 
pear ſtorm of lightning was com- 
municated to me by the obſerver Mr. nicuoLsoN | 
teacher of mathematics in Wakefield, who is a very 
ingenious man, and a good electrician. I have no 
doubt of his having given proper attention to the 

phenomena which he has mentioned, or of his 
exactneſs and fidelity in deſcribing them. Some of 
the circumſtances appear to me to be very extraor- 
dinary; and, as far as I know, quite new, not 
Having been noticed by any writer that I have met 
with; I therefore think it very proper that the ac- 
count of them be communicated to the Royal 
Society. : 


Iam, DEAR sIR, | 
Your very humble ſervant, 


JOSEPH PRIESTLEY. 
ON 


” ww 
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ON the Iſt of March, about half an hour paſt 
fix in the evening, as I was returning from CROFTON, 
a village near WAKEFIELD, I ſaw, in the north=welk, 
a ſtorm approaching; the wind, which: had been 
ſtrong all the day, ſetting from the fame quarter; 
and, as in the afternoon of the ſame day, there had 
been ſome violent ſhowers of hail, I made the beſt 
of my way to the turnpike at Agbridge. The air was 
ſo much darkened, before the ſtorm began, that it 
was with difhculty 1 found my way. 

When I was about three hundred yards from the 
turnpike, the ſtorm began ; when I was agreeably 
ſurprized with obſerving a flame of light, dancing on 
each ear of the horſe that I rode, and ſeveral others 
much brighter on the end of my ſtick, which was. 
armed with a ferule of braſs, but e. with 
uſing. Theſe appearances continued till I reached, 
the turnpike-houſe, where I took ſhelter. 

Preſently after, there came up five or fix graziers, 
whom 1 had paſſed on the road. They had all ſeen 
the appearance, and were much aſtoniſhed. One of 
them, in particular, called for a candle, to examine 
his horſe's head, faying, *<* It had been all on fire, 
e and muſt certainly be finged.” 
Alfter having continued about twenty. minutes, 
the ſtorm abated, and the clouds divided, leaving 
the northern region very clear; except that, about 
ten degrees high, there was a thick cloud, which 
ſeemed to throw out large and exceedingly beautiful 
ſtreams of light, reſembling an Aurora Borealis, to- 
wards another cloud that was paſſing over it; and, 


every now and then, there appeared to fall to it ſuch. 
meteors 


1 352 } 
meteors as are called falling fars. Theſe a 
ances continued till 1 to Wakefield z bot no 
| thunder was heard. 


About nine o'clock a large ball of fire paſſed 

under the zenith, towards the ſouth-eaſt part of the 

Dy | horizon. I have been informed, that a light was 

= +, obſerved on the weather-cock of Wakefield ſpire, 

5 8 which is about 240 feet high, all the time that the 
s FOE ſtorm continued. 
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XXXVIII. Account of a Woman enjoying n 

tbe Uſe of her right Arm after the Heads 

95 of the Os Humeri WAS cut away. ; By Owe, be-. 
luames Bent, Surgeon, at Newceaſtle. 
CLommanicated by Dr. Hunte. 


8 4 ; 


Redde, April zd, N AFR: war're, of Mancheſter, in an 
. hiſtory of an operation performed 
upon the humerus, publiſhed in his treatiſe, entitled, 
Surgical Caſes, with Remarks, and read before the * 
Royal Society, Feb. 9, 1769; aſſerts, that he ſawed 1 
off the upper head of that bone; and that his 5 
patient enjoyed the entire uſe of the joint. As the 
ſuppoſition of the head of the bone, with its liga- 
ments, Sc. being regenerated, muſt appear a little 
marvellous, and may prevent ſome from paying "| 
that attention to the operation, that it certainly merits, | 
I flatter myſelf the following caſe will not be | 
_ unacceptable to the Royal Society, as it proves, 
that the operation is not only practicable, but ad- 
viſeable; and, at the ſame time, points out the na- | 
ture of Mr. waiTE's miſtake. In plate VI. fig. 1. | 
he has given a drawing of the bone he cut off; the 


bare inſpection of which is ſufficient to convince any | 
one, that it-could be only the body of the humerus 
Vo IL. LXIV. 25 that 


* 


/ 
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that was carious, and ſeparated from its epyphyſfs Z as 
the round head, with its cartilage, is wanting ; and, 
I believe, there are few inſtances where the whole 


8 


7 


head of any bone is ſo entirely deſtroyed, in two or 
three weeks (a) by a caries, as that drawing repre- 
fents. Hence it appears, that the joint, with its 
capſular ligament, remained in a ſound ſtate. We 
hall be farther confirmed in this opinion, if we 
attend to the deſcription he has given of his mode of 


performing the operation, (vide p. 58.) where he 


 fays, © that he began his inciſions at the orifice 


« which was fituated juſt below the proceſſus acro- 
* nion. Now as the proc:ſſus acromion reaches a 
little over the joint, his beginning his incifion below 
that muſt, of courſe, be below the ifflertion'of the 

capſular ligament. v3. 


MARY TURNER, a farmer's daughter, of 1ysTONEs, 


in this county, applied to me in October 1771, on 
account of an abſceſs in the joint of her right ſhoulder, 
with which ſhe had been afflited near three years, 
Upon examining it, I found three apertures; two 
near the middie and lower edge of the clavicle ; and 
the third, near the inſertion of the pectoral muſcle 
into the humerus. By introducing two probes, from 


the upper and lower orifices, they eaſily met in the 


joint, the opening into which, through the liga- 


ment, ſeemed to be very ſmall, and I could per- 
eeive the head of the humerus carious. As in this 
caſe, there ſeemed nothing to be propoſed for her 
relief, but either to amputate the arm; or, by 


(a) Vide p. 57. of his Treatiſe. 


"PTY 


an opening, to cut away the head of the bone. I 
determined upon the latter ; and accordingly began 
my inciſion from the upper orifice, near the clavicle,. 
and continued it over the joint to the inſertions of 
the pectoral muſcle: but finding a ſingle inciſion 
too ſmall, to allow me to get at the head of the 
bone readily, I ſeparated a part of the deltoid muſcle 
from its inſertion into the clavicle; and likewiſe a 
little of its inſertion into the humerus, which gave 
me liberty to come at the joint, the capſular } f iga- 
ment of wbich, from frequent inflammation, Was 
ſo thickened, and kept the head of the bone ſo cloſe 
to its ſocket, that it was with difficulty I could in- 
troduce a Jpatula between them. This likewiſe, 
aſter opening the ligament, prevented the head of 
the bone from riſing out of its ſocket, upon preſing 
the elbow backwards, as is common in per orming, 


dhe operation upon a dead body, when the joint is 


in a found ſtate; ſo that I was sd to ſeparate it 
quite round, before I was able to come at the bone 
with the ſaw. I then moved the elbow backwards, 
and brought the head of the bone over the pectoral 


muſcle, as I found it impoſſible to ſaw it directly 


a- croſs, as Mr. wulrE directs, without leaving a 
conſiderable portion behind, that had been laid bare 
with the knife, and which, in all probability, muſt 
have exfoliated. By placing a card betwixt the edge 
of the deltoid muſcle and the bone, and the faw 
within the inciſion, with its point into the joint, 1 
cut off all that had been deprived of the perioſteum, 
and had no exfoliation ; nor had [ occaſion to take 
up one artery, As the tendon of the biceps muſcle 
was cut through, 1 kept the fore-arm ſuſpended. 
22 2 My 


f 356 


"hy, patient walked from my houſe to her own 
lodgings; her pain not very conſiderable, and the 
recovered, by the common treatment, without any 
bad ſymptom. She left this town in fix weeks after 
the operation. 

By uſing her arm too freely whit ſhe got wine, 
the cicatrix was tore open about an inch and a half, 
which retarded its healing for three weeks longer; 

but from that time ſhe has remained well. She has 
the perfect uſe of the fore arm; can raiſe her elbow 
about five or fix inches from her fide, put her arm 
back, lace her ſtays, put on her cap, ſew, and do any 


buſineſs, as well as ever, that does not require the 


elbow to be more raiſed. The upper end of the 
humerus plays about an inch below the point of the 
| fſcapula;” and the proceſſus acromion and coracoides | 
appear on each fide of the cicatrix, at nearly equal 
diſtance. I mention this- only to point out more 
exactiy the courſe of my inciſion. 


Newcaſtle, Jn 18, 774. 
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Redde, April 28, "FF" OU nike ie with irs ye" 
„ my friends, been pleaſed to in-— 6 

quire after the continuation of my experiments on 

the mineral water of spA, which I promiſed to com- AY 
municate to the Royal Society, with a view to ex- 5 ö 
plain * the mode of union that exifts between the 1 
air of thoſe waters, and the other principles of 
« which they are compoſed, together with the 
relation which that elaſtic fluid bears to common 
« air, and to various other bodies (a). Thoſe expe- 


| (a) See Concluſion to an experimental Inquiry concerning 
the mineral elaſtic Spirit, or Air, contained in Spa Wren &c. 
Philoſophical Tranſactions, Vol. LV. 
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niments I, indeed, intended to have preſented to the 
Royal Society, ſoon after my experiments on the ſame 
ſubje& had been honoured with its approbation ; but 
Was, at that time, prevented from putting them, ; in 
due form, by other more prefſing engigements; and, 
afterwards, thought the publication of them the leſs 
neceſfary, as a 134 — of union between variqus 
. earths. and water, by the medium of me- 


phitic air, had been ſo fully explained by che Hon. 
ANT CAVENDISH, in his excellent treatiſe on the 
RATHRONR-PE Ac waters (5); and the ſolubility of 
iron in water, by means of the ſame air, had alſo been 
demonſtrated by Mr. LANE, in his valuable experi- 
ments on that ſubject (c). However, as my obſer- 
vations and experiments are different from thoſe of 
the above- named gentlemen, and the great efficacy 
of this atreal ſolvent is by them fhewn, in a variety 
of inſtances ; and, more eſpecially, as a coagulating 
power in other kinds of air is alſo there detected; by 
which, and the diſſolving power of mephitic air, 
many great changes in bodies are daily produced, I 
therefore now lay theſe papers befor you, requeſt- 
ing, that if, after fo long an interval, | y again be 
allowed to reſume this ſubject, you will 10 me the 
honour to communicate them to that moſt reſpectable 
body, over which you io rows ret. | 1 am, 


| 8 1 R, 
Vour moſt obliged, 
and moſt obedient fervant, 


Wm. BROWNRIGG. 


(55) Philoſo bier Tianſastions, Vol. Lvl. p. 92. 
(c) Phil. Tran, Vol. LX. 
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. .. _ __ - PROPOSITION. THE FIRST,” 


The ferruginous and abſorbent eart 
Pouhon water are kept difſobved therein, by means: 


IN an 55 
1 and ela f ic ſpirit, or air, contained in this water,, 


? 


publiſhed in the Tran ſactions of the Royal Society (a), 


it hath been ſhewn (5), that when the younon water 
is excluded from all contact with the common air, 
in ſuch manner that the mephitic air which it con- 


: 


a3 A234 + 


that we uſually obſery 


(a) Vol. LV. p. 23% _ 
(% Experiment the firſt of the ſaid Inquiry. 


(e) Experiment the ſecond. 
noo. 0 4 and. 


bs contained. in the. 


ry concerning the nature of the mineral 


and fo cloſely is air united to the other ingredients of | 
the water, that it is not wholly expelled from them 
by a ſcalding,heavofmbo ur 170 degrees of the ſcale, 
when expoled thereto for two haurs. 
„ Which erer ge Me cate prove, den this ir 
is not detained in tlie Þ Nv water, by the preffure 


dune 
of the atmoſphere, ot by any other external force, 
as is the air with which beer, or other fermenting 
liquors, are often ſurcharged,” while they are coß- 
fined in bottles: bat that this elaſtic fluid is equally 


” 


mixed with the watery clement, and with the other 
| ingredients of which this mineral water is compoſed, 
and exiſts with them in à ftate of folution, or in a 
fixed ſtate, being attached to the water, and to the 
other ingredients diſſolved therein, by a force ſuffi- 
cient to keep them all united together in one uni- 
form compound, While this force is not removed by 


„ 

It further appears, from the ſame experiments (4), 
that fo long as this air continues united to the other 
ingredients of the PounoN water, its martial and ab- 
forbent earths do alſo remain ſuſpended therein; but, 
ſo ſoon as any part of this air is expelled by heat, 
thoſe earths begin to ſeparate from the water, which 
then grows white and turbid; and when, by con- 
tinuance of the heat, more of this air is expelled, 
more of the earthly particles alſo ſeparate from the 
water, in the fame proportion as its air is ſeparated 
from it ; and while only a ſmall portion of the air 
remains, ſome portion of the martial earth alſo re- 
mains diffolved in the water, as appears from its 


(4) See Experiment the ſecond. 8 
— giving 


ice a flight tinge of the: 78 when n 


. galls: but none of thoſe earths are Any longer. 


detained in the water, than while it continues im- 
pregnated with ſome mephitic air; hen this air is 


entirely ſeparated. from the water, it is wholly de- 


compounded, baving loſt its diſtinguiſhing briſk and 
pungent taſte, and its power of ſtriking a purple co- 


lour with galls; its more volatile and elaſtic prin- 
ciples being exhaled, its metalline and abſorbent. 


earths then ſubſide in a white flocculent ſediment; 


and no other ſubſtance remains diſſolved in the water, 


ſave only the ſmall portion of alkaline and neutral 
falts, which enter its compoſition. e 
From this ſhort recapitulation of the ane. 
tioned experiments, it therefore appears, that the 
POUHON water undergoes a decompoſition, when 
its air is expelled from it by means of heat. The 
oppoſite extreme of cold is alſo found to produce the 
— effect of decompounding the pouRONR water, 
when this its aereal principle is expelled from it by 
means of congelation. 


For having poured n of this water into 


open tin veſſels, that were placed in the com- 
mon freezing mixture of ſea-ſalt and ſnow, ſo ſoon 
as the water began to ſhoot into ice at the bottom 


and ſides of the veſſels, very minute bubbles of air 
inceflantly' aroſe therein, and were diſcharged from 


its ſurface with ſuch force, as to carry with them 


mall particles of the water to a conſiderable height ; 
and continued thus to fly off, till all the water was 
congealed. The ice was very white, from the mi- 


nute bubbles of air, which were every where inter- 


ſperſed though it, and by which the frozen water 
Vox. LX V. Ann con- 
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conſiderably increaſed; in bulk, ſo as to riſe at ita 
ſarface into a very convex form: The water, when 
thawed, was white and turbid, and ſoon let fall 
its metallic and abſorbent carths in a white ſediment: 
it then had almoſt loſt its taſte; and, being mixed 
with tinctute of galls, only gave therewith | a ſlight 
purple tinge. By a ſecond congelation, it ſeemed: 
almoſt entirely deprived of its air, and; with it, of 
| the remaining of its white earths ; and, when 
decanted: frorh its ſediment; no longer ſtruck a co- 
lour with galls. From theſe experiments it therefore 
appears, that ſo ſoon as this water is deprived of its air, 
whether it be by heat or by cold, it is no longer ca- 
pable of keeping thoſe earths diffolved, which, while 
ik is impregnated with this a, continue ſuſpended 
therein. 5 : 
In theſe decompoſitions of the POUHON water, by 
heat and by cold, no volatile ſpirit, either acid or 
falphureous, nor any other ſubtitle matter, has been 
found to fly from it, fave only its mephitic air : 
while this al is preſent in the water, its martial and 

abſorbent earths remain diſſolved therein; ſo ſoon as 
this air is ſeparated from the water, in whole or in 
part, thoſe earths, either in the whole or. in part, do 
 alfo ſeparate from it, and are no lon ger ſuſpended 
therein, than while they are united to a due propor- 
tion of this aerial ſolvent. From whence it appears, 
that this mephitic air is the medium by which the 
metalline and abſorbent earths contained in the. you - 
HON water are therein held in ſolution ; and, con- 
trary-wiſe, that thoſe earths are the medium by 
which this air is more firmly united to the watery 
element in this compound, in which it enters as a 


6 —— : 
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principal ingredzent, and, by its ſolutidn in the Yates, ' 


and its union with theſe earthy ſubſtances, from a 


= very rare volatile and elaſtic body, ig reduced to a 


faxed ſtatł. 


- This vidolving power of megbitc a they farther 


be: proved from the recompoſition of the pounon - 


water, 


by adding thereto the air expelle 


d from it by 


water may be rediſſolved by the mephitic, or fixed 
air, which had been extracted from — water; and 


-as Mr. LANE has alſo demonſtrated, that iron is 
rendered ſoluble in water, by the medium of me- 


the Society with my experiments on the fame fad 
jet; but as thoſe experiments contain ſome 
mena, that have not yet been noticed, I may, per- 


SCHOLIA.. 


| From he foregoing experiments, it appears hat 
the mephitic air and martial earth, contained in 


8 the pou fox waters, ſtron gly attract 8 other, and, | 


uniting together, form a concrete ſoluble in water, 
and readily diſtinguiſhed therein, by the 


_ atreal principle, joined to a rough ſubaſtringent taſte, 


which proceeds from the iron. This concrete, like 


other vitriols of iron, ſtrikes a black colour with 
galls, and may well be eſteemed a ſaline body of the 


neutral kind, of which the mephitic air conſtitutes 
Aaa 2 5 the 


coction. But as Mr. 'CAVENDISH has already ſhewn, | 
that the abſorbent earths of rxATHBONE-PLACE 


phitic air, I therefore ſhall not, at this time, detain 


8 . 24-6 Ie on ſome future 0c 


peculurly 
briſk acidulous taſte, which it receives from this 
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the ſpirituous ſol vent, and the martial earth its haſe. 
It further appears, that the mephitie air is poſſeſſed 
of all the properties, by which ſome of the chemiſts 
have diſtinguiſhed thoſe pure and ſimple bodies, or 
ſpirits, which by them are eſteemed, in cbeir own 
nature, and of themfetves, ſaline, and which, in union 
with other bodies, form ſalts that are more com- 
pound. For this aëreal ſolvent, in like manner with 
the pure acid ſpirits, is ſoluble in water, and im- 
parts thereto its peculiar ſharp. and acidulous ſavour: 
moreover; in combination w ith various metalline 
and abſorbent earths, this volatile elaſtic ſpitit, like 
thoſe acids, forms various faline concretes of the 
neutral kind; inaſmuch as thoſe metalline and ab- 
ſorbent earths, when united 10 this claftic ſpirit, are 
therehy rendered ſoluble in water; and, in union 
there with, acquire peculiar ſavours, reſulting, in part, 
ftom this their ſpirituous principle, and, in part alſo, 
from the particular kind of earth with which it is 
combined. This air, therefore, conſidered in the 
relation which it bears to feveral earthy ſubſtances, 
and to water; conſidered alſo as it impreſſes the or- 
gans of | taſte, with its peculiar - briſk and acidulous 
' tavour, may juſtly be ſtiled a mineral elaſizc ſpirit 
M a" ſaline nature, and is ſufficiently diſtinguiſhed 
trom all other faline ſpirits, by its great rarity, and 
by its aëreal nature. How far, and under what 
laws, this relation between: mephitic air and various 
ſaline earths, and other bodies, may be extended, 
hath not yet been fully diſcovered: ſuffice it in this 
place to remark, that a claſs of ſaline bodies of a 
neutral nature are here detected, compoſed of various 
earthy baſes, united to a volatile aëreal ſpirit, all- of 
wy $ tA which 
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which agree in one common ſolvent, the mephitic 
air; but- acer af—4 each other, accordin g to oP 
nature of the baſe to which this air is united. 
I ! be agreement of theſe ſaline concretes with neu- 
[tral ſalts in theſe eſſential properties, by which theſe 
-laſt are diſtinguiſhed from other more. ſimple ſaline 
bodies, will — from their decompoſition. 3 
wich is effected by thoſe, various ways, and under 
the fame laws, by which all other neutral ſalts are 
decompounded; namely, by all thoſe different Ways, | 
by which the acid ſpirits, and the terrene or alcaline 
_ baſes of neutral. falls, can be, teparated, from. on 
. 9 r 
For, f, the real Spirit. of, theſe 5 comeretes 
is forged, 1 mes from iy its union Vit the 3 aa 


5 +a of thoſe dts... 
. quired to ſeparate the acid ſpirit. of uct. falts, 55 
their more fixed alcaline or earthy baſe, varies in the 
decompoſition of almoſt every different kind of falts ; 
and the extreme volatility and expanſive force of this 
atreo- ſaline principle renders it more eaſily ſeparable, 
by heat, from the fixed principles to which it W 
dn any other kind of 1aline ſpirit. | 

. Secondly.; The ſaline concretes, formed with this 
1 ſolvent (in like manner as other neutral ſalts), a1 are 
decompounded by the addition of ſtronger acids, which 
more powerfully attract the terrene or metallic baſe of 
theſe concretes, than it is attracted by their light and 
ſubtle areal ſpirit, and detaches from them the atreal 


« lolvent to which thoſe earths Were before united. * 
acids, 


* & 


* 


Te ; 
Acids, found in a Tquid ferm, huve this effect, from 

the light vinous acids to the moſt pondereus atid ef 
vitriol; fo that the affinity between theſe metalline 
and abſorbent eatths, and this their atreal folvent, 
3s leſs than that which exifts between the ſame earths 
and all the known acid ſpirits. In all additions of 
«theſe acids to the ſpirituous or atidulous waters, an 


. 


* 


efferveſcenoe has been obſerved, net readily ae- 
cdunted for, by thoſe who ſuppoſe an acid do predo- 
minate in thoſe waters. The conflict and diſeh 
df air here atiſes from the expulſion of the steal 
principle from its terrene baſe; in like manner as the 
acids of ſea ſalt and nitre are expelled, with effer- 
veſcence, from their alcaline baſes, by the more 
powerful acid of vitriol. And here, by the way, it 


when mixed with the acrduke and other chalybeate 
waters, doth not preferve thoſe waters from decay, as 
the excellent UALESs, and others, after him, have 
fuppoſed ; but, on the contrary, deſtroys their tex- 
ture, or decompounds them, by expelling their 
__ elaſtic fpirit, and entering into new combinations 

- with their earthy principles; y forming a new 

compound, leſs periſnable indeed than the former, 
but alfo leſs efficacious in the cure of many diſeaſes. 
When Rheniſh wine is added to the acidulæ; the 
large quantity of air that flies off may, in part, pro- 
ceed from the wine; but when I mixed the vittiolic 
acid with PoUwoN water, a confiderable quantity of 
air was indeed diſcharged ; but not the whole which 
that water holds in folution, I therefore eonjectured, 
that ſome part of the air, contained in that water, 
might be imbibed by the ſuperabundant acid, which 

I uſed 


may be proper to remark, that the vitriolic acid, | 


e eee 
F uſed in the experiment, and that more mephitic: 
ait might, „ have been expelled from the 
water, had I only mixed with it the exact quantity | 


of this acid, that was required to diſſdlve the eartliy 


ſũübſtances contained therein. 


© Thirdh. Theſe ſaline coneretes, contained in tile 
 POUHON water and other acidulæ, are ſubject to de- 
compoſition, not only from acids, as before related, 
| but alſo from alcalies, whether fixed or volatile: all 


which more powerfully attract this ſubtile atreal: 


| Principle than it is attracted by the martial and ab- 
ſorbent eartlis, to which: it-is united in thoſe waters. 
And here again appears an exact agreement between 


teſe aEreo-faline concretes and various neutral falts, . 
in the mode of their decompoſition; For the am 


moniacal ſalts (which are all compoſed: of the volatile 
alcali, united to an acid ſpitit, either muriatic, ni- 
trous, or of ſome other kind) ſo ſoon as one of the 
fixed alcalies, or quicklime, is added to any of them, 


the acid ſpirit which it contains, quitting its union 


with the weaker volatile alcali, this laſt is let looſe; 
aud the ſtronger alcali, or quick- lime, takes its 
place; between which and the acid ſpirit a new 
combination is formed. The ſame happens when 


acidulæ; their elaſtic ſpirit then * the ferrugi- 
nous and abſorbent earths, to which it was joined, 
and forms a new combination with the alcali, by 
which it is more powerfully attracted than by theſe 
earthy ſubſtances. Theſe earths, therefore, being 
no longer ſuſpended in the water by the aëreal ſol- 
vent, render it turbid and milky, until they have 
gradually ſubſided therein, in the form of a white 
11 555 ſediment: 


any alcali, either fixed or volatile, is added to the 
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ſediment: for, fach is the native appearance of the 
martial earth, as well as of all the other earths con- 
tained in [theſe Waters, as will: be ſhewn hereafter, 
In theſe decompoſitions of. acidulous waters, by 
means of alcalies, no efferveſcence, or diſcharg e of. 
air-bubbles, takes place; for here the air is i 4 
ſorbed by the alcali added thereto, and not expelled, 
from *. water, as it is in the decom oſition of the 
ſame waters, by means of ſtronger . 5 * b 
When the acidulæ are mixed, with « common 1 * 
a two - fold decompoſition takes place. The fixed 
alcali, quitting the unctuous BY to which 
it was joined in the ſoap, unites itſelf to the aëreal 
ſpirit, or mephitic air, of thoſe waters, While this 
air, at the ſame time, deſerts the earthy ſubſtances: 
with which it was before combined. The ſame 
new combinations ſeem to take place, when ſoap 
is mixed with any of thoſe waters which are uſually 
called hard; many of which waters have been found 
to contain an earthy. ſubſtance, diſſalved by means 
of this ſubtile atreal principfe. 
Tue above obſervations and experiments hew an 
exact agreement, in the ſeveral ways, by which the 
various . neutral ſalts, and thoſe faline concretes 
formed of mephitic air united to an earthy baſe, 
are decompounded. Ie ought, however, pode to be 
_ remarked, that the ſaline concretes, which exiſt in 
the rouhox water, in a diſſolved ſtate, though evi- 
dently of the neutral kind, have not hitherto been 
obtained in a ſolid form; owing, perhaps, in ſome 
meaſure, to the great volatility of their ſpirituous 
principle; but chiefly to their being ſubject to de- 
n from the precipitation of their earthy 


ba e, 
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baſe, by means of common air, duriny 
tion . the water in which they are 
be ſhewyn hereaſter. 


The mephitic air of the acidule, although it is 


ſoluble in water, and imparts thereto its briſk: and 
pungent taſte, which has been uſually ſtiled ſubacid; 


and although it produces effects exactly ſimilar to thoſe 


of acid ſpirits (by readily uniting to various earthy ſub- 
ſtances, which of themſelves are not ſoluble in wa- 


ter, but, by their union with this atreal fluid, are 


rendered {ſoluble therein, and communicate to the 


water peculiar favours, and form therein faline con- 4 
cretes of the neutral kind; which concretes, ſo 


formed, are again ſeparable into their t 


componen 
ingredients, by all thoſe ways by which the acid and 


alcaline principles of other neutral ſalts are ſeparable 


ſyrup I violets, and other blue tinctures of vege- 


tables; which change in the blue colour of thoſe 


tinctures, is uſually eſteemed a teſt of the preſence 
of an acid. Beſides the trials which other gentle- 
men and myſelf have made, by mixing ſyrup of 
violets with pure water, impregnated with various 
kinds of mephitic air, in which no change in the 


colour of the ſyrup was obſerved, I have for ſeveral 


days ſuſpended pieces of linen, that had been dyed 
blue with freſh juice of violets, in the mephitic air 


of spA water, and alſo in that of chalk ; and, when 8 


the linen was taken out of the ſaid air, did not 


perceive its blue colour in any wiſe changed, al- 
0. LXIV. ET — 


the evapora- 
iffolved, as will 


from each other) yet it differs from all acid ſpirits; I 
found in a liquid form, in its rare texture and its 
_ elaſtic quality, and in not ſtriking a red colour with 


mare * 
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though the ſame. pieces of dyed linen were inſtantiy 
turned of a green colour, when expoſed to the ſumes 
of ſpirit + of hartſhorn. Whether therefore, and 
under what relations, this. atreo-faline ſpirit may 
merit the title of an acid, I leave to the determina- 
tion of others. Such, however, it has appeared to 
be to. many. philoſophers, fince this mephitic air is 
doubtleſs the fame with the acidum vagum fodinarum 
of BOERHAAVE and others; and with the acidum 
centrale perpetuum inexbauribile of BECHER; with 
the friritus ſulphureus atreo-athereo-elaſticus of Horr- 
Max; and the ſal embrionatus and ſal eſurinus of 
the ſagacious HELMONT, which, he ſays, corrodes 
the ore of iron, and with it forms a velatile vitriol. 
in the pouhON water. All theſe, and many other 
philoſophers, had acquired ſome knowledge of this 
ſubtile aEreo-ſaline principle from contemplating its 
effects; but, not having obtained it in a palpable. 
form, were unacquainted* with ſeveral of its prin- 
ipal properties. ow 5 
From conſidering the great ſubtility of this areo- 
ſaline prineiple, its power of diſſolving many earthy 
ſubſtances, together with its property of uniting 
readily to water, and with it, of pervading the very 
minute veſſels of the animal-frame, without injuring, 
them, as ftronger acids do by their corroſive quality, 
we may from thence form ſome judgement of the 
great efficacy of this air, as a de-ob/truent and ſolvent, . 
in many diſeaſes of the human body arifing. from 
preternatural coneretions and obſtructions thence en- 
ſuing. If to theſe we add the great antiſeptic 
powers of this kind of air, whictrit poſſeſſes in com- 


L 
mon with acids (and which were firſt detected by 


SIR JOAN PRINGLE, and have ſince been more fully 
explained by Mr. MACBRIDE and Dr..PRIESTLY); 
we then, in ſome meaſure, may account for thoſe 
8 


xoduce in the cure of many obſtinate diſeaſes, 


h which mankind are afflicted, 
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inary effects, which this kind of air is found 
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22 XL. Particulars of tbe Country af Labra- 
K ©  dore, extrabted from the Papers of 
= Liewtenant Roger Curtis, of His Ma- 
Wer. Hoof jefty's Sloop the Otter, with a Plane- 
bart of the Coaſt, Communicated by_ 
= T the Honourable Daines Barrington. 


| Redde, Feb. 24, HERE is no part of the Britiſb 
774% | dominions fo little known as the 
_ immenſe territory of LABRADORE. So few have viſited 
the northern parts of this vaſt country, that almoſt 
from the ſtreights of BELLEISLE, until you come to the 
entrance of HUDSON's BAY, for more than ten degrees 
of latitude, no chart, which gave any tolerable idea 
of the coaſt, had hitherto been formed. Fhe bar- 
renneſs of the country explains why it has been ſo 
| ſeldom frequented. Here avarice has but little to. 
A %% 
Perhaps, without an immoderate ſhare of vanity, 
I may venture to preſume, that, as far as T have 
been, which is to the latitude of 59* 10%, the 
draught, which I have been able to form, is by 
much the beſt that has hitherto been made. 
Others have gone before me, bleſt with abilities 
fuperior to mine, and to whom I hope to be thought 
5 equal 


V FM 
equal only in aſſiduity. But I had advantages of 
which they were deſtitute; with a ſmall veſſel, and 
having an Indian with me, who knew of every rock 
and ſhoal upon the coaſt, J was enabled to be ac- 
curate in my obſervations ; and theſe are the reaſons, 
why I deem my own ſketch preferable to all others, 


As this country is one of the moſt barren in the 
| known world, ſo its ſea-coaſt is the moſt remarkable. 
Bordered by innumerable iſlands, and many of them 
being a conſiderable diſtance from the main land, a 


fhip of burthen would fail a great way along the 
coaſt, without being able to form any notion of its. 


true ſituation. © Way 
_ Hence it is that all charts of it have been fo ex- 
tremely erroneous ;. and hence aroſe thoſe opinions, 
that ſome of the inlets extended a vaſt diſtance into. 
the country, if not quite into the fea of hupsox's. 
"HTS Lk | = 
_ Davis's INEET, which has been ſo much talked: 
of, is not twenty leagues from the entrance of it to 
its extremity. N 
The navigation here is extremely hazardous. To- 
wards the land, the ſea is covered with large bodies, 
and broken pieces, of ice; and the farther you go 
northward, the greater is the quantity you meet with. 
Some of thoſe maſſes, which the ſeamen call 
Hands of ice, are of a prodigious magnitude, and they 


are generally ſuppoſed to ſwim two thirds under 


water. You will frequently ſee them more than a. 


bundred feet above the ſurface, and. to ſhips in a- 


ſtarm,, 
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ſtorm, or in thick weather, nothing can be: more 
ter rible. N „ 

Thoſe prodigious pieces of ice come from the 
north, and are ſuppoſed to be formed by the freezing 
of cataracts upon the lands about EAST GREENLAND. 
and the Pole. As ſoon as the ſeverity of the winter 
begins to abate, their immenſe weight breaks them 
from the ſhore, and they are driven to the ſouth- 
ward. To the miſerable inhabitants of LABRADORE, 


their appearance upon the coaſt leroy as a token of 
the 3 of Mes. 1 Wks 


Of the CLIMATE, SOIL, and NATURAL /PRODUC- 
 T10Ns of the country. 


This vaſt tract of land is extremely barren, and 
altogether incapable of cultivation. The ſurface is 
everywhere uneven, and covered with large ſtones, 
ſome of which are of amazing dimenſions. There 
are few ſprings; yet, throughout the country, there 
are prodigious chains of lakes, or ponds, which are 
produced by the rains, and the melting of the ſnow. 
*Theſe ponds abound in trout, but they are very ſmall. 

There is no ſuch thing as level land: It is a country 
formed. of frightful mountains, and unfruitful vallies. 
The mountains are almoſt devoid of every ſort of 
herbage. A blighted ſhrub, and a little moſs, is 
ſometimes to be ſeen upon them; but, in general, 
.the bare rock 1s all you behold. The vallies are full 
of crooked low trees, ſuch as the different pines, 
ſpruce, birch, and a ſpecies of the cedar. Up 
2 of the deep bays, and not far from the water, 
it is ſaid, however, there are a few ſticks of no in- 


conliderable 
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conſiderable ſae. In a word, the whole country 1s 
nothing more than a prodigious oP of * 
rocks. 
The climate is extremely rigorous. - There i is bot 
little appearance of ſummer before the middle of 
July; and, in September, the approach of winter is 
very evident. It has been remarked, that the win- - 
ters, within theſe few years, have been leſs ſevere. 
than they were known heretofore. The cauſe of 
ſuch an alteration it would be difficult to diſcover. 
All along the coaſt there are many rivers, which 
empty themſelves into the ſea ; yet there are but few 
of any conſideration, and you muſt not imagine that 
the largeſt are any thing like what is generally under- 

ſtood - by a river. Cuſtom has taught us to give 


them this appellation, but the moſt of them are no- 


thing more than broad brooks, or rivulets.. As they 
are only drains from the ponds, in dry weather they - 
are. everywhere fordable; for running upon a ſolid 
rock, they become broad, without having a bed any 
depth 4 the ſurſace of the banks. 


The ſuperficial appearance of this country is ex- 


ceedingly unfavourable; What may be hidden in its 


bowels, we cannot pretend to ſuggeſt; probably it 
may produce ſome copper; the rocks, in many places, 
are impregnated with an ore of that reſemblance. 
Something of a horny ſubſtance, which is extremely 
tranſparent, and which will ſcale out into a multi- 
tude of ſmall ſheets, is often found amidſt the ſtones. 
There are both black and white of this ſort, but the 
black is the moſt rare. It has been tried in fire, but 
ſcemed to be no ways affected by heat. 


The 7 


— 


—= wa. 
The ſpecies of wood here are not very various: 
' excepting a few ſhrubs, which have as yet received 
no name from the Europeans, the principal produce of 

the country is the different forts of syR UCR and Pixx. 
Of thoſe, even in the more ſouthern parts, there is 
not abundance; as you advance northwards, they 
gradually diminiſh, and by the time you arrive at 
the ſixtieth degree of latitude, the eye is not de- 
lighted with any fort of herbage. Here the wretched 
reſidents build their miſerable habitations with the 
bones of whales. If ever they cheer their aching 
limbs with fire, they gather a few ſticks from the 
ſea-ſhore, which probably have been wafted from 
NORWAY, or from LAPLAND, Here a vaſt quantity 
of ſnow remains upon the land throughout the year. 
Although the winter here is fo exceſſively rigid, 
in ſummer the heat is ſometimes diſagreeable, and 
in that ſeaſon the weather is very moderate, and re- 
markably ſerene. It is but ſeldom foggy, ſpeaking 
comparatively between this and NEWFOUNDLAND} nor 
are you ſo frequently liable to thoſe deſtructive gales 
of wind, which viſit many other parts of the globe. 
It is, in general, high land, and ſometimes you 
meet with mountains of an aſtoniſhing height; you 
are alſo frequently preſented with proſpects that are 
really awful, and extremely romantic. 
There is no great variety of animals in this rocky 
country, nor are they at all numerous. Here are 
the REIN-DEER ; the females have horns, which na- 
ture has given them to procure food, for with theſe 
they beat away the ſnow in winter, and, by that 
means, come at the tops of trees, which, during 
the inclemency of that ſeaſon, is their only ſuſtenance. 


s There 


88 
There are zu ARS black and white, wol. vs, the caR- 
KASHEW, FOXES, PORCUPINES a great many, the 


MOUNTAIN-CAT, MARTINS, BEAVERS, OT TERS, 


HARES, anda few ERMINE. 
The female zz ans, eſpecially the white, in defence 
af their young, will attack any thing; but at other 


times, unleſs you wound them, it is ſaid they are 
not very dangerous. Many people affirm, and men- 


tion inſtances, that, being purſued by a bear, if you 


fall on your face, and remain immoveable, it will 


retire, without doing you any miſchief. A fingle 


WOLF will never approach a man, nor need he be 
afraid of ſeveral attacking him together, unleſs. in 


winter, when they are impelled to it by hunger. 


_ The whole country is filled with very ſmall flies, 
which are exceedingly tormenting. 
Here are EAGLES, HAWKS, the noRN-OwWL, and 


the RED- -GAME, with a ſmaller fort which reſemble 


them, called the 8PpRUCE-PARTRIDGE: theſe we 
call the conſtant inhabitants of the feathered kind. 
Of ſea - birds, there are great variety. 

In the ſummer, the woods are viſited with 1 


ſorts of little birds, and ſome of them are of — ; 


ful plumage. They breed here, but, towards win- 
ter, they ſeek a happier climate. 
In the autumn, there come a prodigious quantity 


of birds, which are called cuRL EWS. They are about 


the ſize of a wood-cock, ſhaped like them, and 


nearly of the ſame colour; extremely fat, and moſt 


delicious eating. 2 continue here but a very 
Vor. LXIV. MS ------ little 


A venomous reptile, or inſect, is not to be found 
here, except TOADS, and they are extremely rare. 


— 
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litle while, 'nor is it known from whence they cole, 
or whither they go. 

lt is a very remarkable phænomenon, that ſeveral 
beaſts, and ſome of the birds, change their colour 
with the ſeaſons. In the winter, your eye ſcarcely 
beholds any thing but what is white. In this miſerable 
climate, providence has armed moſt animals with a 
defence againſt the rigour of winter. The quadru- 
1 are cloathed with a longer thicker hair, or 
the birds are given ſoft down, and feathers of 

a cloſer contexture, than thoſe of milder countries. 
The principal fiſh are w ALEs, the cop-FIs, and 
SALMON. Of sHELL-FISR, there are but few ſorts, 
and theſe in no great plenty. LoBsTERs, there are 

none at all; which is very remarkable; for. at a par- 
ticular part in the Streights of Belliſle, not more 
than five or fix leagues from N ewfoundland, there 

are great abundance. 

Obſerving that the ſeal · darts of every Indian were 
headed with the teeth of the sEA-cow, I was led to 


inquire, how they came by them; and particularly, 


as upon theſe inſtruments they ſeemed to fix but 
little value. I was informed, that they purchaſed 
them from the Indians of Nuckvank, about the 
latitude 60?; and that thoſe Indians were viſited by 
multitudes. of the ſea-cows, in the winter, and that 
they killed a vaſt number of them. 

My Indian, of whom 1 obtained this knowledge, 
could not tell me where the ſea-cows went to in 
the ſummer, becauſe he had never been beyond 
Nuckvank; but he told me, that he had often 
heard the northern Indians fay, that, a good way 
farther 


= 


farth&»td-the north they went aſhore upon iſlands; 


' extraor 


which-was tought a ver thing, -' aeg 
. the ſituation of [theſe iſlands was known, it if 


— 4 — an 2 valuable n iſhery 


4051-11: 05 the INHABITANTS. | 4180 
| dl a 
ka not hg chat ſuch a country as has been 


deſcribed ſhould be thinly inhabited. The human 
| ſpecies upon this — territory are but few ; and 
ſuch as we know of are extremely 


populouſneſs of mankind generally been an affinity 


to the ſoil they live on. Upo 
with ſnow for more than half the year, and where 


the winters are ſo ri „and of ſuch long con- 


numerous. 
The people of this country form various nations 
or tribes; and are at perpetual war with each other. 
Formerly the EsQyu1MAux, who may be called a 


maritime nation, were ſettled at different places upon 
the ſea coaſt quite down to the river s. Johx's; 


but, for many years paſt, whether it has been owing 


to their Fama” with the Mountaineers, or the in- 


croachments of the Europeans, they have taken up 
their reſidence far to the north. 


A good way up the country live a people diſtin 
5 oniſhed. by the Shah of MOUNTAINEERS, be- 


tween whom and the Eſquimaux there ſubſiſts an 
unconquerable averſion. Next to the Mountaineers, 
and ſtill farther weſtward, you come to a nation 


Ccc2 called 


ſavage. The 
n barren rocks, covered 


tinuance, we cannot expe to find the e 
ſo very | 
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ned the obphes We no nt much of this 
le : und beyond chem, are che Nudſen Bay 
3 hom the world is but little beiter 
ainted. There are, doubtleſs, in ſuch a waſt tract 
of l a great number of other nations; but af | 
whom we have not the leaſt information. 
We are ignorant as yet, why theſe poor people 
dear each other ſuch implacable hatred ; Hut it ſeems 


a melancholy reflection, that, in ſo lar 


1 ge a country, 
and withal fo badly inhabited, the few there are 


ſhould be eternally ſolicitous to extirpate one ano- 


ther : though, perhaps, multiplying! the ſpecies 
would - aygment the natural ſcarcity of 'proviſions, 
and only ſerve to render them all more miſerable. 


The .Mountaineers are eſteemed an induſtrious 
tribe ; and, for many years, had been known to the 
French traders. Their chief employment is to catch 
For, and procure the neceſſaries of life. They are 
extremely — but generally good- natured; and 

are reckoned to be leſs — than any other of 
the Indians. Phis foftneſs of their manners is owing 

to their long intercourſe with Europeans; and the 
other nations will doubtleſs loſe their ſavage: diſpo- 
ſition, in proportion as they imbibe opreuſtoms. 


They come every year to trade with the Canadian 
merchants, who have ſeal-fiſheries on the fouthern 


part of the coaſt, and have the character of juſt 
dealers. They are .immoderately fond of ſpirits; 
for which, 'blanketing, fire- arme, (in the ufe of 
which they are remarkably dexterous), and ammuni- 
Bon, they truck the greateſt part of their furs. 
Their canoes are covered. with the rind of birch ; 
and, . to be eaſſſy carried, yet ſullici- 


4 any 


1 
ohm a whale family und their traffic; 
1 this: — — -of amazing ponds 
— this Country, they cone themſelves a 
vaſt diftance in à very little fime. Whenever they 
find a ipod -in-their way, they embark on it, and 


wavel by water; when its courſe alters, aud by fol- | 


lowing. it they would lengthen their diſtance any 
thing: confiderable, they land. place their canoe on 
their head, and carry their baggage on their ſhoulders, 
until other water. gives them an opportunity of re- 
embarking. | They are moſt excellent travellers. 
They bear — fatigue with aſtoniſhing pa- 

tience, and will travel two days ſucceſſively without 
taking any fort of nouriſmment. 


Theſe Indians are of a deeper colour than the 
Eſquimaux. They are low of ſtature. Though of 


a robuſt conſtitinibn, theit damhs are ſmall; er 


twemely: well adapted do the raeky country they are 


8 wreverfing. They have no heir, except on 


For many years they have dreſſed their 
Pray — they boil to a jelly; whereas the other 
Inflians cat: every"! thing i raw. Their, manner of 
feeding is1certainy- — Arn to: that hoſpitable dif- 
;paſition;. which they ate aid: t 7 and Was 
idoubcieſs — great cauſe af their civilization. 
Indeed the Eſquimaux begin ſto imitate us; but it. is 
no he tin a yrar car two; chat the buſineſs) ef 
dunkety dus bben known among tem. 2d 
t til cuſtum to deſtroy the aged and decxepit, 


wollen 


.thenſame to hemſelyes. They haye been queſſiopec 
of this ſdeming inuimanty;; fand perhaps their rea- 
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they benineueleſs to e Joeictys and 
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They tolt $ob; thabasitiowi 


the" ecelfatiev of life, they can adhinit 
40 noticonttibuts' towards acq 


that. — 
uiring it; 
no fixed refidenice, and it being impoſſible! th af; 
the: helpleſs with them} as they ute obliged to be 
c Stina traverfing' the coumtry'y they aſk yd iß 
it is not better ko pat an end to miſerable beings] | 
than ſuffer them Wn periſh with cold and hunger 
The fon generally. 4 this kind office for-theifas 
ther; and, it baving ever been a practice among 
them, they ee conſiceriin it asu act of 
. — wn $1994! f eos 4 * Ad 
re vievi 500 2s * v1: 81) alive Dons 5 _ 
teten N to a ! a MINAS | 
20}? ner. f the ebm. My 
to got! et 0 wot 916 ys ny ET] Tv 
he ES0 mw indtate, cnliebidy' dhe ſea» 
edaſt of the''northern! part of LAX KDORE;/are 
indiſputably from TrEENLAND:: They ate a very 
2 deep tawney, of rather of a pale -voloured 
complexion. Confidered * rd they are .infe- 
rior! in'fize to the generality of and but 
4 few among them are of good ſtature. . They 
bear a 
both in their perſons and cuſtoms. It is not infinuated 
that they are a Lapland colony; but it is very proba- 
ble, they came originally from Greenland. They have 
beards, ſo have the Greenlanders, and indeed ſo: have 
the inhabitants ef Lapland: whereas the Iroquois, the 
Horons, the Eſcopies, and the Mountaineers their 
neighbours, have hair no where except on the head. 
It is true this is no proof. The Samojedes are no 


more 3 than the nations we have juſt mentioned; 
0 dut 


very near reſemblance to the L AL AnDERS, . 
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— wha will VR that any part of the new world 
peopled from, Samojeda f All we 1 i that 
the great N. of Nature has b. ealed to di- 
my the human ſpecies upon every. — CN 
_ +» Theſe Indians, in general, are not very difagreczbly 
featured, though there are ſome among. them who 
are extremely ugly. They are flat-viſag AL and have 
ſhort noſes. Their hair is black and extremely 
| coarſe. Their hands and feet are remarkably ſmall. 
The. women load their heads with large ſtrings of 
| beads, which they faſten to the hair above the ears; 
and they are fond of a hoop of bright brats, which. 
they wear as a. coronet.. Their dreſs is inticely of 
| ſkins, except thoſe who have trafficked for a little 
blanketing. It conſiſts of a ſort of hooded cloſe 
ſhirt, 'breeches, ſtockings, and boots. They wear 


the hairy fide towards them, according to the fea- 


ſons; and between the dreſs of the different ſexes 
there is no variety, except that the women wear 
monſtrous large boots, and their upper garment is 
ornamented. with a tail. In. the boots they occa- 
fionally place their children; but the youngeſt is 
always carried. at their back, in the hood of their 
jacket. 
They have no ſort of bread ; but live chiefly on 
the fleſh of ſeal, deer, fiſh, and of birds. Till very 
lately they ate every thing raw, and nen was. 
deemed no objection. 
In the winter they live in houſes, or rather ca- 
'verns, for they are ſunk in the earth. In. the ſum- 
mer they dwell in tents, which. are made circular 
with — and covered with ſkins ſewed together. 
The houſe conſiſts of one room, and though not. 


— 


4 very 


Wh. 


[4] 


« it contains ſeveral brokers or othet 
— 4 * their wives and children; Their 
tents ate fill more crouded; becauſe, as the whole 
ſummer oy are generally rambling up and down 
the coaſt, they endeavour to diminiſh their baggage 
as much as — | hy ib 
nn the ſummer they find no difficulty in pre 
food; but it is not 10 with them in winter, againſt 
which ſeaſon they dry fiſh in the fun, and W 
the fat or oil of ſeals in ſkin veſſells. 
They have no ſort of beverage among them, ex- 
cept water. They are not as yet fond of ſpirituous 
liquors, and there are but few that will taſte of · any. 
It is certain they are able to ſubſiſt a long while 
without eating; but when they have — wo 
devour a prodigious quantity. When they are 
with hunger, and have nothing to ſatisfy it yo? 
make their noſes bleed, and ſuck the blood to hoe 
themſelves. | 

They appear to be abſolutely without any fort of 
religion; nor have they ſo much as àn object of 
adoration among them. They live happy in their 
ignorance, and enjoy the bleſſing of being — 

to perſecution and torture. 
They are without any government; and no man 
is ſuperior to another, but as he excels in ſtrength 
or in courage, and in having the greateſt number of 
wives and children. Being entirely without laws, 
general cenſure is the only puniſhment for the moſt 
deteſtable crimes. 

They have no marriage ceremony. A wiſe is 
confidered as property, and a huſband lends one of 
His wives to te a friend. The wives are given very 
ery 
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early - in marriage, frequently ſeveral years before 


conſummation; and the reaſon. of this is, becauſe 
the girl's father, by that means, has one leſs in 
family to provide for. 

The Eſquimeaux men are a indolent ; ; 
and the women are the greateſt drudges upon the 
face of the earth. They do every thing except pro- 
cure food, and even in that they are frequently 
aſſiſtants; ſo that they are at continual labour. They 
ſew with the ſinews of deer, and their needle-work 
is amazingly neat. 

Their language is the ſame as the Greenlanders. 


It is not altogether devoid of harmony, and the 
women have very delicate voices. 


Theſe Indians are ſtrangers to jealouſy; ; they do 


not appear to be at all quarrelſome, and they very 


ſeldom fteal from one another. They do not ſeem 


very paſſionate ; but woe be to the woman that 
offends her huſband. 
If polygamy was not 1 among them, their 
numbers would be vety few. Some of the women 
bear many children; but, in general, they are by 
no means fruitful. The wives live happily together ; 
and, if deſerving, ſhare equally in their huſband's 
favours. + M— 

They have but few diſeaſes among "how. and 
"1 conſequent! y are without phyſicians ; — believe, that 


tying to their neck or wriits the particular part of | 


ſome fiſh or animal, according to the complaint, will 
produce a cure. The moſt dreadful malady upon 


earth, has not as yet reached them: nor have my 


ever been viſited by the ſmall pox. 
Wy + mo” "ol Theſe 


C _ * . 
- * - — —ũ—E — 


1466 J 


Theſe Fadiars cannot reckon numerically beyond 
fix ; and their compound numbers reach no farther 
than twenty-one. Every thing eye is a multi- 
ms. - 

They live always upon the ſea-ſhores, from their 
dread — che * —ypooy Their canoes contain 
only on ; they are extremely long in pro- 
portion A their breadth, being upwards of twenty 

feet by two; they are covered with fkins, and are 
extremely light, ſo that they are overſet with the 
leaſt inclination to one fide or the other. It is real 
a.very extraordinary cireumſtance, that though theſe 
people are almoſt ever in their canoes, which are ſo 
excellively tickliſh, there is not one bong them 
that can ſwim. Ln 
They navigate their ſhallops whhour: a compaſs in 
the thickeſt togs, and are very good coaſters. They 
have always a vaſt number of dogs in their camp, 
which are of ſeveral uſes. Theſe animals ſerve as a 
guard; they are food; their ſkins are valuable for 
cloathing ; and they draw their fledpes in winter. 
They have not the power of barking, but their howl 
is hideous ; they are large, and have a head like a 
fox, whereas the dogs of the Mountaineers are ex- 
tremely ſmall. The Samojedes and the Laplanders 
train the rein-deer to their ſledges. The conntry 
of Labradore. produces theſe animals; but they 
are only ſerviceable: to the Eſquimeaux for food and 
raiment. 

The weapons of theſe Indians are, the dart and 
the bow and arrow. They are not very expert in 
the uſe of either; although it is with theſe they de- 


fend 


Of their uh, 


This is a calculation not eaſily formed, I have 
been at ſome pains. to obtain information this 


upon 
head; and by the means which 1 ſhall purſue, of 


their populouſi 
rable eſtimation. 


Leaving the ſtrai ights. of Belleiſle, and procecdin g 


* 


neſs one may be able to make a tole- 


benim, the firſt tribe, or ſettlement, you come 
to, is that of Ogbuctoke. Here they have the moſt. 


boats, by — wry of their being — the Euro- 


peans; and allowing fiſteen perſons to each boat, 


including men, women, and children, which is 


rather an under- rating, the boats being eighteen, 
270 


the number of this tribe will be, 
The next tribe is at Nonynoke, where the a 
Moravians are ſettled. Theſe have only five 00 
boats; but then they are more endes, n 
admitting twenty to a boat their number is, 
Keewedloke is the ſeat of the next tribe. 
Here they have no more than ſix boats; yet 
notwithftanding, they are the largeſt tribe upon 
the coaſt. My Indian imagined them to be one | 
third more numerous than the Ogbuektoke | 


tribe, ſo that they amount to about 
Nepawktoot, 


Dddas Can- 


* J 
: 
4 


N 4 379587 b Brod 
113.1 13 „„ 


Geben 1 equal =o 
loke, ſuppoſe,  _ 

Chuckluck, about £ 

Chuckbelweet, 52-3 WHY 12 4 LOUTH 


r 
Nuckvauk, (467 an nocstus 
Hitherto, as I was myſelf no farther than 258 
Keewedleke, 1 have been guided in my * 
computation by the Indian that accompa- 
nied me; but he having never been be- 
vond Nockvauk, imagines, by what he 
bas heard related, that at the following 
places, which are all the ſettlements he 
has ever heard of, there may be at each, 
upon an arerage, about thirty: * 
Cummucktobic © ö 6 Sul 
EKidlenock, FF 
9 * „%%% 
Ivevucktoke, 3 oro het 
CC Roch E Oi 9 . 1623 


= - - 


If 'this calculation comes any thing near the truth, 
the E8QUIMEAUx inhabitants of LABRADORE are fir 
from being numerous; and thoſe ſavages who inhabit 
'the inland parts are ſtill leſs populous. © © 
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XI. 41 9 of dey" new „ Expert, 


ments in Electricity, containing, 1. An 


: Enquiry whether V apour be a Conductor 


J Electricity. 2. Some Experiments, to 


95 aſcertain the Direction of the Electric 


Bortle: with à new Analyſis of the Ley- 
den Bottle. 3. Experiments on the la- 
teral Exploſion, in the Diſcharge of the 
Leyden Bottle. 4. The Deſcription, and 
U/e, of a new Prime-conduftor. 5. Mi 72 
 cellaneous E xperiments, made princi pally 
in the Years 1771 and 1772. 6. Expe- 


riments and Obſervations on the Electri- 
city of Fogs, &c. in Purſuance of thoſe 
made by Thomas Ronayne, E/q; with a 


a Plan 7 an Electrical > bo c. * 
William Henly, F. R. & 


SECTION FIRST. 


An Enquiry whether VAPOUR be 2 CONDUCTOR of 
| ELECTRICITY. 


LY = 


An NT I. 


| Redde, May 3. J Inſulated a glaſs funnel IT AB. x2117. 


1774. fig. 1.] into which the ſtreams, 


from a capillary tube, were directed by the elec- 


tricity. 


Matter, in the Diſcharge of the Leyden 
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tricity. From this funnel, the electrified drops 
were received into a large inſulated carthen difh-; 

_ acroſs which lay a long wire; and from its end 
hung a pair of light cork-balls. On working the 
machine (after about ninety or an hundred turns 
of the winch, and when fifty or ſixty drops had 
fallen into the diſh) 2%. balk ſeparated, and pre- 
ſently diverged, to the diſtance of half an inch. 
Then taking off the electricity, from all the bo- 
dies concerned, I blew the column of water 
out of the capillary tube, replaced it in the 
bucket, pointing towards. the funnel as before, 
and worked the machine again, to try whether 
the electricity, iſſuing from the ſyphon, and 
, paſſing through the air, might not electrify all 
the bodies, ſo as to ſeparate the balls, without the 
Jet of water; but no ſuch event happened. I 
then replaced it, with the jet falling into the 
funnel as before; when it ſucceeded. I then 
tried it a ſecond time, without the jet of water; 
and it failed. I thus repeated the experiment al- 
ternately, with, and without the jet, taking off 
the electricity of the apparatus carefully between 
the trials; till I was perfectly ſatisfied, that the jet 
of water, received into the funnel, and falling 
from thence into the inſulated diſh below, was 
the medium by which the balls, hanging from the 
end of the wire placed therein, became electri- 
fied. Hence 1 inferred, that vapour from boiling 
water, &c. muſt alſo be a conductor of electri- 
city, though probably in a leſs degree, as being 
more diſſipated. Having ſince repeated this ex- 
periment by receiving the ele&rified jet imme- 
4 N55 . © diately 


—— — ——— 
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diatel inte a Jorge inſulated difo, I obſerved the 
effect to be much greater. 


EXPERIMENT 1. 


_ Having procured a tin veſſel, ſomewhat on 
ſembling an colipite, or a chymical retort ; a: 


placed it over a ſmall lamp, upon my prime- 
conductor | TAB. x111. fig. 2.], and filled it about 
half- full of boiling water. The noſe of it was 
ſo ſituated, as to throw the electriſied drops into 


an infalited. diſh, furniſhed with balls; as in the 


former experiments. After the water had been 

ſome time poured in, and imagined enough had 

evaporated to have produced ſome drops in the 

neck; I examined the lip, to ſee whether any 
deſcended, but ſaw none. However, on giving 
the marking a turn or two, I was very agreeably 
ſurprized to ſee the electric ſtreams iflue. exactly 
as from a capillary tube; and a few drops having 
fallen into the diſh, the balls became electrical, 
and were attracted by my finger, at the diſtance 
of an half or three quarters of an inch. In a 


few turns more of the globe, they feparated half i 


an inch. I then threw out the water; and, clear- 
ing the veſſel of its vapour, I remounted it upon 
its ſtand (pointing towards the diſh as before), to 
try whether the ſharp edge on the lip of the 

veſſel. would not electrify the air, ſufficienily to ſe- 
parate the balls, as the evaporated water had 
done. I turned the winch a long time for this 
purpoſe; but the balls never diverged at all. 1 
then poured in * Dang water à ſecond "ang, 

a 


room as I could, a pair of pith-balls, which, on 
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And, when che Aides began to fal, the fourth _ 
turn ſeparated the balls; and the tenth cauſed 


them to diverge to the diſtance of half an inch; 
and in this ſtate of  repulfion they continued a 

confiderable time, after I had ceaſed to work the 
machine. I then took off the electricity with 
my finger, and again cleared the veſſel of its 


| water, &c. and, having replaced it with the point 
as before, I worked the machine again as uſual. 
The air was now grown in ſome meaſure elec- 
trical; for, at the ſeventh or eighth turn, the balls 


began to ſeparate, and in forty turns they were 


about three eighths of an inch diſtant from each 
other. I then ceaſed to turn the winch any longer; 


but had no ſooner ſtopped, than the balls began to 


cloſe, and in a very few ſeconds they were in con- 
tact; whereas, in the former experiment (when the 


electrified drops were in the diſh), on my ceaſing 
to turn the globe, they ſhewed no ſign at all of 


converging; and, I imagine, would have remained 


ſeparate a long time, if I had not taken off their 


electricity with my finger. I apprehend, there- 
fore, from this experiment, hat the vapour of bot 


water i 4 conductor of eletirict 74 
EXPERIMENT 11I. | 


2 hung on a firing, 28 near to the cieling of the 


working the machine a conſiderable time, di- 


verged three quarters of an inch, but no wider. 


Then ſticking into the conductor a Smoking deal- 


match, and working the machine again, they 


* 


tas). 


preſently ſeparated to the diſtance of two-inches, 
The match, when plated in the r * 
—_— fmoking, had! ho fuch effect. 6 
ALVAart DIE .SHLLGLGBIER] S Dane ad) l ney 
111510 203 "EXPBRI MAES. ) 8 Ho 192%} 
Having placed an earthen bulk int mug, upon 
wiſtand — inſulated; I fixed ta a large ball 
bf braſs, which L had placed in the bottom of it; 
the end of a wire, fix, or eight feet in length. 
The other end bf the wire I connected with the 
prime conductor of a ſmall electrical machine 
Frau. XIII. fig. 3. J. Over this mug, and as near to 
cCeiling of the rooni as I could, I ſuſpended a pair 
of light cork balls. Then filling up the veſſel with 
boiling water, I began to work the machine; and 
in fifty, or ſixty turns of the winch, obſerved the 
balls to ſeparate three eighth, or half an inch, 
from each other. I then took off the electricity 
of the bodies; emptied the veſſel, and cleared it 
of the vapour; and having placed the apparatus in 
the ſame manner, I again worked the machine, 
for a longer time; but without effect. On gd 
eing the boiling: water, I ſacceeded as at firſt. 
other times, when I have been able to ſeparate be 
balls by the air alone, to a ſmall. diſtance; | yet by 
pouring in the hot water, the vapour has: preſently 
Increaſed! their (divergence from ont ei or 
three fixteenths,' to half an inch diſtance; or in 
ng to the ſtate of the at- 


that proportion, accordi 
maſphere with reſpect to dryneſs or moiſture. In 
ſhort I have repeated theſe Lands of experiments ſo 
often; and man times with fo much ſucceſs; that 
I can have 19 dpube. of vapour being a conduRtor pf 
electricity. 

Vol. LXIV. Bee EXP E- 


1 >, * n 8 - \ . 
n SE ads; . = ; ** 
= * 


| W 2. [ 394 :; ; ey p 

rl tt 1. "EXPERIMENT: *. Lp 

I inſulated the rubber of my machine, and hung 
a pair of Mr. .canToy's balls upon the prime-· con- 
ductor. I then worked the machine, and having 
taken off a ſpark, or two, to draw off the electri - 
City naturally ioherent in the rubber, &e, I ob- 
ſerved the divergence of the balls: which was very 
great; in ſo much that the ſtrings were bent: and 
— green war faper, jut blown au., I 
— which was — attratted to it,) they 
diverged no wider i”. I then took off the balls, and 
placed my own cleqrometer in its and, upon the 
prime-conduftor [TAB. x11. fig. 4]; and having 
taken off a ſpark, or two, ashefore; I again worked 
the machine, to obferve the repellency of the in- 
dex from the ſtem.; and found it conſtantly to vi- 
brateſbetween five, and ten degrees, of the quadrant, 
which was divided into fifteen. I then brought 
the ing taper, within four, or ſwe inches, of 
the back of the rubber, as before; and abſer ved, 
that on the attract ion of the ſmoak to it, the index 
preſently began to riſe; and in a very ſhort time, 
K angles. I repeated the experiment, 
ſeveral times, with the ſame ſucceſs. I then tried 
the experiment by bringing my finger to the ſame 
diſtance; from the rubber, and pointing towards dt; 
ut this, in many trials, had not the leaſt effet. 
The taper likewiſe, when held at the fame di- 
tanoe, und not fmoking, had no effect at all. I am 


TE Ef dead Lat IT e 
WOE iment, the back af the inſulated rybher 


; 1 Hh 2 back .o plujated r. 
4 5 rie mine, is of wqod; with the leather 
| p 2 1% 1163 


be perfectly ſmooth: mine, is of wood; wit 
down cloſely to it; 10 4s to leave no points. 
convinced 
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convinced therefore, that the et way - the: n- 
dium, which conveyed the ps, Rune TIE 
—_ to 1 inſulted rubber. 1 


— — 


EXPERIMENT. vi. 


1 plired upon a ſtand, on my — 1 3g 
piece of ſmoking wax taper [TAB.x111. fig g. J. when 
immediately, on working the machine, the Mok, 
from a large, and diffuſed: vdlume, was much con- 
tracted; and its motion upwards, greatly accele- 
rated. I then took off the electricity of the con- 
ductor, and held a pair of cork balls a quarter 4 
an inch diameter, hung on threads two and a quar 
ter inches long, (being the neareſt at hand,) 


pendicularly, over the riſing ſmoak; and as Beh . 


a I could poſſibly reach, ſtanding on 4 chair; this 
might raiſe the balls about five feet and an half 


above the ptime· conductor; when (working the 
machine) in a few ſeconds the balls ſeparated to 
half an inch diſtance. I then removed the taper, 
but could not perceive that the balls were at all 
affected without xt; but on replacing it, they ſe- 
parated as before. I repeated the experiment fe- | 
_ veral times, with; and without the 
different effect, was as above recited. 
I then ſet a tin ſaucer upon the ſtand, and placed 
ä upon the ſaucer, an half pint mug of boiling we 
ter [ TAB. Un. fag. 6.); and over this water, I pe- 
ſented the balls, in the rifing vapour; as I had be- 
fore done in the ſmoak. On working the machine 
a few ſeconds, the balls diverged to the diftance 
¶ one twelfth part of an inch. On removing the 
water, and — the balls as before, they ne- 
9925 Eee 2 ver 


and the 
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* FRANELIN'S curious experiment, of making a vi- 


a negatively charged one | (the 
lame in both caſes); then bringing 
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ver ſeparated ; at alt; though 1 worked the mathico 


for à longer time; but on replacing the water, in 
a few ſeconds the balls diverged, as at firſt. Theſe 
experiments I repeated ſeveral times, and always 


with the ſame ſucceſs. The ſmoak, therefore, in 


the firſt experiment; and the vapour of the hot 
water, in this laſt; was certainly the medium, 


which conveyed the electricity, from the prime- 
conductor, to the balls: and I think I may now 
very ſafely pronounce, that sio Ak, and the vxroux 
of hot water, are abſolutely conduttors of electricity; 


though ſmoak is a far better one than the vapour 


of hot water, and both of them are s een 4 


: bad das: £5 11515514 


Upon the queſtion, hethicr er be a con- : 
ductor of electricity ; ; I would obſerve, that Dr. 


fible atmoſphere, round an inſulated, electrified 
body; cannot be made, but in an exceedingly dry 
ſtate of the air. The reaſon is obvious; but in a 


very dry day, I have often ſucceeded in the experi- 
ment; and have ſhewed it to ſeveral of my friend, . 
particularly Mr. MARSHAM, and Mr. NA INE. 


My method of doing it, is as follows: I place 
the braſs caſe of a ſteel- yard weight (about tw and 


an half inches diameter) upon a clean, dry, _ 
of ſeating wax: then hayiing-. 
wax taper; with à long ſnuff, I give the infolared 
body, a fpark, from the — of a poſitively 


in e 


charged bottle; or take one from it, by the knob of 
appearance is the 
the taper, juſt 
blown out, very gently towards the inſulated body, 

the 


7 1 


the ſmoak; is inſtantly, and with a kind of violence, 

| atttacted to it; till it becomes compleatly covered 

with it. It, remains! in 285 ſituation for ſome ſe- 
conds, when it begins to diſappear, at the bottom; 
and proceeds gradually, till it comes to the top; 
where it hangs quivering,. like the departing flame 
of a lamp. It goes off in a long thin column, 
which rarefies, and diſperſes. at the. top, till it oc- 
cupies a great ſpace. Obſerve. that, in giving the 
ſpark, and bringing the taper towards the inſulated 


body, particular ,care muſt be taken, that the 3 


be diſturbed as little as poſſible. 

Ihe green war taper, on account of the 
verdegreaſe it contains, anſwers | excellently, in 
this, and ſeveral other experiments, where ſmoak is 
required without heat: and I firſt uſed it, from a 
hint Dr. FRANKLIN was ſa obliging as to * me. 
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ot THE DIRECTION of; the cleatic watter, in the diſcharge of | 


55 the Erk BOTTLE. 
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1GHT a ſmall & taper, and lace it, with 1 
i, flame!exac e ee balls; A an dB, 
"about two inche aſunder; pro g mee into 
the ofrcuit PEAR. XIII. fig, 8 * ehen, having gi- 
ven g. ſmall pþial two or three Ap of the globe, 
charging it poſitively, connect 17 * of. it, 
by a chain, with EN 15 hs, ball A; and upon 
_ applying; the, knob. of: tothe wire of the 

all B, you will: 7 the, Tag: e be plainly 


—_— driven 


dukte Gem! it; beit often blown — Ball A, 


the 


: ber 


from e t int, ſpreadin 
of We point, ſp 8 


ha in the —_— of the bottle. 


te! 


ſo as to blacken it with the ſihoak. Then charge 

phial negatively, and (the app wards remaining 
as before) apply the knob of wy phial as at firſt; 
and your will t en perceive. the flame to be Blown 
quite in the contraty direction, viz. from A fe- 


wa#ds, and ly upon B, as upon Dr. FRANK 
＋ Ns brineip 

Obſerve ie in this expe 
the feat charge that can be giren, jaſt ſafficicat 
ts leap the interruption in the ciretit; Which ex- 


s bf the Leyden bottle, it ought to be, 
riment it is nec ſlary to uſe 


perience will preſently determine; for if the 
charge be too great, the flame will be attracted as 
well as repelled, in the difctarge of the phial; and 


they, nd king can be mifered from the Experiimeht. 


KEA TIT 11. 
Charge 2 large jar bottibely, 44 inſulate 


it; then take a long curved wire, pointed, at 


both ids, and hold it by a glaſs Handle, fo as to 


bring one end of the wire, half an inch, from the 


knob, and the other end of it, to the ſame diſtance, 
from the coating of the jar. Vou will then obſerve 
ſeralt luminods ſpark, upon the point appoſed to 
6b of the jar and 4 fine pencil, diverging 
the coating 
t, which wilt 3 preſently dif arge it fileatly. 
Then charge your 3 Jar neg. whe hr i late it, aid 
ply the Vice As bee and he appea —— at 
gs 6ifhts of the wire, will be direah 
plaibly demonftraring the ditection of 15 6 electri- 


Another 


= 
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Another very conuenient and eaſy methad, of ex- 
| bibiting the phænomena of the poſitive and negative 
2 of the N and boo ng ſurfaces, of a 
charged Leyden bottle, is by flippiog a cap of metal, 
. ball and wire, ne 
coating; and mounting it upon an electric ſtand, 
in an horizontal pofition; as TAB. iy. fg. 3.3 

or jf the bottom of the glaſs be turned much upward 
into the body of it, a piece of wand may be worked 
to its Mape, and cemented thereto; and through the 
middle of this wood, a ſbort tube af metal may be 
| Inſerted, fo as to admit the wire which is con- 
neQed with the ball to paſs through it; and he 
brought ĩpto contact with the coating of the jar, at 

pleaſute . By this means, experiments may he 
ade, at either end of the bottle with great facili- 
ty; and ther charged or exhauſted, bottles; ex- 
cited ribbons; or other electries: the curved 
pointed wire, &c. &c. may be readily applied; and 
give, or receive a ſpark ; be attracted, or repelled ; 
according to the kind of electricity in the two bo- 
dies, 10 applied towards each other. By hanging 
a chain round either of the wires, and connecting 
it with one end of the diſcharging rod; and bring- 
ing the other end of the rad, to as to leave a pro- 
er ſpace between that and the ball on the wire, at 
the oppoſite end of the bottle; the flame of a ta- 
per, &c. may be interpoſed; and ſhew the direRtion 
of the electricity in the diſcharge: or a cork - ball, 
bung by filk, may play between them, in the man- 
For many experiments, it needs only to be connected 


095 onnecte 
ile curved metal, or wood, in which the charged battle is 
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ner deſeribed by DrirRAMK LIN. If the balls, are 
taken off from the wires of the bottle; the wires 
being pointed; and one of them: placed before the 
globe; or a prime: conductor, electrified qftiehio 
the phænomena of charging the Leyden bôttle wilt 
be diſcovered by the differęnt * at the 
end of the wires; as at TAB. xrv. fig. . If the bottle 
be thus placed before a 3 electrified nega : 
tively; or the inſulated rubber toi a machine; the 
appeatances, at the ends of the: wires, rill'beire- 
_ verſed: as upon Dr. RANK TN 's, iples they 
ought to be; and thus pin his theory of the 
_ Leyden phial. 
But a more Sade, lad beautiful analyſis * . : 
| Leyden phial, hath not, I think, yet been exhi- 
bited; than the following! Let a bottle that will 
hold near a pint; having a long neck (about an 
inch in diameter, ) be furniſhed with a (mill plate: at 
the top; with a valve properly ſecured, after the 
bottle is exhauſted: from which plate, a wire 
about one eighth of an inch in diameter, is to 
project a little below the neck; and terminate with 
a blunt end. The top is to be ccvered with a 
round braſs cap, firmly: fixed thereon ; and-made 
air-tight. The bottom of the bottle: ſhould. be 
Coated with tin-foil, which ſhould be continued 
three inches up the ſide. This bottle will charge and 
diſcharge — times in a minute; and the tin- 
foil coating, will prevent the ſhock from affecting 
the hand of the operator (% The phænomena of 
charging the Leyden bottle, is elegantly explained 
by this contrivance; and is made viſible, by the 
end of the wire; on which, the appearances vary. 
according as the bottle is charged, viz. poſitively, 


(e) The bottle being held below the edge of the coating. 


Or 


1 


or negatively z; of as the conductor, from which it 
charged, is elearified. . TAB. xiv. fig. 5. letter A. 
ſhews ſuch a bottle, charging negatively, at a con- 
ef bigs wh id rn electricity. Letter B. 
thews. the fame- bottle, charging poſitivey, at the 
ſame conductor. e 8e Js 
| N 1 XIV. BB. 6. letter C. es the bottle 
charging poſitively at a conductor, elefrified nega- 
7 - or at the inſulated rubber. Letter D. 2” 
the ſame bottle, charging — at the lame 
conduftor. "Ct Tos 


SECTION THIRD. | 


Of the LATERAL EXPLOSION in i the diſcharge of the LEYDEN 
1 2 * | BOTTLE. | 


EXPERIMENT I. 


- Herne made a double circuit, the firſt by an 
iron bar, one inch and an half in diameter, and 
half an inch thick; the ſecond, by four feet and an 
half of ſmall chain; on diſcharging a jar, containing 
five hundred ſquare inches of coated ſurface, the 
electricity paſſed in both circuits, ſparks being vi- 
ſible on the ſmall chain in many places. On 
making the diſcharge of three jars, containing 
together ſixteen ſquare feet of coated ſurface, 
through three different chains at the ſame time, 
TAB. XIII. fig. 7. bright ſparks were viſible in 
them all; and I have not the leaſt doubt, but it 


would have been viſible in as many more. The 


chains were of iron and braſs, of very different 
lengths; the ſhorteſt ten, or twelve inches, the 
Vox. LXIV. "- FL longeſt, 


luminous through their whole lengths; as was 


40 5 
lon eſt, many feet, in length. when hole 
* dicharged through the iron bar bree 
tioned, together wich a ſmall chain, three quar- 
ters of 'a yard in length; the Whole chain was il- 
lumined, and covered throughout with beautiful 
| ra s, like briſtles, or golden hair. Having placed 
a large jar in contact with my ptime conductor, 
- Fafixed to the coating of it an iron chain, which 
Talſo connected with a plate of metal, on which 

I intended to make the diſcharge! by my dif. 
charging-rod, TAB. x111, fig. 9. This. done, 1 
hooked another chain, much longer, and of braſs, 
to the oppoſite ſide of the jar, and brought the end 
of it within eight inches and an half of the 
metal plate. In contact with this ed, I laid a 
ſmall oak-ſtick, eight inches long, which 1 co- 
vered with ſaw-duſt of fir-wood. On making 
the diſcharge upon the plate, both the chains were 


alſo the ſaw-duſt, which was covered by ſtreak 
of light, making a very 1 appearance. 1 
repeated the experiment ſeveral times. Perhaps, 
if I had uſed a bar of iron, inſtead of the chain 
firſt-ſpoken of, there might have been no light 
upon the ſecond chain, or upon the ſaw - duſt, eſ- 
pecially as the electricity had half an inch of air 
to paſs through, before it reached the end of the 
ſtick. But from this experiment may, I think, be 
inferred, the neceflity of making the conductors, 
erected as a ſecurity to buildings, &c. from the 
damage of lightning, both of the beſt materials, 
and of a very ſufficient ſubſtance ; and, for this pur- 
poſe, Perhaps nothing will be found fo you 7 | 
Lea 


— 
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hind, ach wilt; remain in the earth n many cen- 
tufies without any conſiderable decay ; and the 
tops. of chimneys being covered with i it (4) and fur- 
| niſhed with along, ſharp- pointed rod of copper, 
or iron pointed with copper, Which I think ſhould 
extend at leaſt tive,” or fix fect, above the top 
of the chimney, or higheſt part of the build- 
ing; a communication ſhould be made from it 
by plates of (lead, '6ight, or ten inches broad, with 
the lead, on the 1 and gutters, and with the 
pipes which' carry down the rain-water; which 
pipes ſhould be continued to the bottom of the 
building, and there made to communicate, by 
means of other leaden pipe, or a plate of it, as 
before mentioned, with the water in a well, the 


moiſt earth, or ru main INE. witch ſerves the 
. with water, 


SECTION FOURTH. 


Deſcription and 2 0 of a new -PRIME-CONDUCTOR. WY : 


trived by Mr. Mur v, and executed by Mr. D wan? 
NAIRNE. 


A. TAB. XIV. fig. 7. A glaſs - tube, eighteen 
inches long. and near two inches in dia- 
meter. 3 

5 C. Balls of Braſs, with a forule. to ks . 

long, to each of them; which ferules are 

to be cemented to the ends of the tube, 
and made air tight. 

: (4) I mention covering the tops of chimneys with * as . 

protection to the upper caurſes of bricks, from the effects of 

wind; and not as being of any eſſential ſervice to the conductor, 


any farther than as it may aſſiſt in fixing the pointed rod, which 
is to be elevated above it, more ſecurely, 


F ff 2 One 


— — — 
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One of ide braſs. plates, which are-aldered. 46 
the ferules, hath « ſmall hole drilled through 
it, by which the air is 1 * 
is covered by a ftrong valve, pro property 
ceured, and concealed by the braſs: Mr 
D. B. Balls of braſs, "ahow five eighths of 
an inch in diameter, fixed whip wires, 
- which proje& two inches and an half 
from the braſs plates, at each end. of the 
gas- tube. 
F. A fine-pointed wire, to collect the e 
43 3 from the excited glaſs- globe, &c. 

; Supporters, of ſealing-wax ; upon which 
uminous conductor is to be mounted. 
N. R. The dots in the tube are intended to re- 
preſent the appearance. of the electricity in 
it, in the experiments deſcribed in FAB. xiv. 
But, when a bottle, or a large jar, is diſcharged 
through the glaſs- conductor, it is iformly 

filled with _— 


AT 


The VSE of the GLASS: CONDUCTOR. | 


The glaſs- tube, thus furniſhed, atid ks. 
being pln exbauſted, and berfettly dry, will act 
in all reſpects like one of metal; and the electro- 
meter, being placed upon the braſs ball B. will 
anſwer to the charge of a jar, or battery,” exactly. 
But the principal ufe of this inſtrument, is 20 + 
certain the direction of the electric matter, as it paſſes 

through it. And this end, it completely anſwers 
in the manner following, viz. ſet it with the col- 
lecting-point | F. before che a and i 


= „ 
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0 W bottle nearly nl with 
the braſs ball B. or hang a chain, e. from thence 
to the table; and, on working the machine, the 
ball D. in the tube becomes entirely enveloped, in 
a denſe, white atmoſphere of de geit). If the 
point F. be brought nearly into contact with an 
inſulated rubber, and a communication be made 
from the ball B. to the table; the atmoſphere will 
be upon the ball E. in the tube. If a bottle, poſi- 
tively charged, be preſented as in the drawing 
TAB. xiv. fig. g. the appearances in the tube will 
be as therein delineated. But, if a bottle, charged 
negatively, be thus applied, the atmoſphere will 
ſurround the ball E- in the tube, as in TAB. xrv. 


fig. 10. 


Con JECTURES on theſe Phenomena... 


Tei is ſuppoſed, that the im pelling power ef df che 
globe, or the knob of a pofiively charged bottle, 
drives the particles of electricity through the ſub- 
tance of the balls, wire, &e. with which they are 
in contact, with great velocity, and in a kind of 
ſtraight line ; but, the electricity having entered 
the vacuum, the repulſion of its particles imme 
diately takes place, and the tube is inſtantly filled 
with light. The denſe white atmoſphere upon 
the oppoſite ball is ſuppoſed to proceed from the 

reſiſtance of the air in the tube ; a ſmall portion of. 
which, will, in this method af exhauſtion, Inevi- 
tably remain in it. And, as every particle of elec- 
tricity, is ſuppoſed to be in a ſtate of repulſion 
with reſpect to its next neighbour, the vacuum 


giving them free liberty of. expanding themſelves, 
cr 


1 
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or l at the greateſt diſtance from each 
other; it is imagined, that they actually do fo, 
and will not enter the ball, and wire, at the oppo- 
ſite end of the conductor, in a point, or ſmall 
pace, (as they do in the open air); but that they 
entirely ſurround them, and enter ar all partt at 
. the ſame time, in order to their conveyance into 
thoſe bodies placed at the end of the raſs work 
to receive them. 

If, inſtead of the braſs balls in the ae 
Points are uſed; or if à point be fixed at one end of 
-the tube, and a ball at the other; the effect will 
be preciſely the ſame. Note alſo, That the 
olaſs- conductor, for the purpoſe of making Dr. 
FRANKLIN'S curious experiments, with a pointed 
and blunted wire, is far ſuperior to one of metal, 
the electric atmoſphere being ſo much better re- 
tained by it. By this eaſy and ſimple proceſs, 

may an ocular demonſtration, at all times, be 
given, .in a dark room, and dry air, of the truth 


and propriety of Dr,.FRANKLIN's Aae of the 5 
5 Leyden Bottle. 


SECTI ON FIP T H. 


Miſcellaneous Kant made principally i in the Years 


1770. and 1772. 


EXPERIMENT I. 


. a black filk ribband, or a piece wy black alk, 
1 be laid on a quire of paper, &c. on a table, and 
Excited by drawing over its ſurface ſealing- wax, 


ſulphur, 


—— — — —v 


ſulphur, amber, or a tube of glaſs with the pohfo 
taken off by emery; its electricity will be pative- 
whereas, if it be excited, fingly, or together with 
a white ribband, by drawing them' briſkly between 
the fingers, it is always negative. Laying it on 
the paper, and drawing over its ſurface a rod, or 
tube of ſmooth glaſs, its electricity will alſo be 
negative. . 4 | 3 1 | 


EXPERIMENT II. 


If a plate of glaſs, ten, or twelve inches in dia- 
meter, be excited, and placed upon the top of a 
box, from which a pair of light pith or cork- balls 
are ſuſpended, being mounted on a ſtand of ſeal- 
ing-wax; the balls will ſeparate, and ſtand: re- 
pelled from each other, being electrified poſi- 
tively, (in a dry air), upwards of four hours. 
When they come into contact, on removing the 
glaſs, they diverge again, and are negatively elec- 
trified ; but, on replacing it, they cloſe. On re- 
moving it again, they ſeparate ; and thus alter- 
nately as long as any electricity remains in it (J. 
If the plate of glaſs be placed in a frame 
of wood, and a light pith or cork- ball be laid on 
its ſurface; on preſenting towards it the end of a 
finger, or the point of a pin, &c. the ball will re- 
| cede from them, with a very briſk motion, and 
may thus be driven about upon the ſurface of the 
glaſs, like a feather in the air, by an excited tube, 
or the wire of a charged bottle. The cork-ball, 
(e) For an explanation of theſe phænomena, fee Mr. can- 
PTon's experiments, Philoſophical Tranſadions, Vol. LVIH. 
Part IN" 53. 
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| being dep rived of its electrieity by Paw &c. in- 
 Ntantly Ales to that part of the "or WII it * 
attrafied the moſt: reibly. 


+ — » 
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"EXPERIMENT . 1 


I ber on my Fine -en dor a dell ohial, 


two inches in diameter, coated three inches ing a 


quarter from the bottom. From the coating of 
this phial, I . e two chains; the firſt, in 
contact with a heavy weight, placed upon a card, 
acroſs which, I had ruled lines, at equal diſtances, | 
TAB. XIV, fig. 1. the ſecond, chain formed a 
_ circuit, - with leaden pipe, ſmall braſs wire, ſmall __ 
chain, &c. of one hundred and twenty feet in 
length. From the ball of my diſcharging rod, 

which reſted on another — 4 (ſee the figure), I 


alſo hung a chain, in contact with, and com- 
pPlwGKẽating, the circuit of one hundred and twenty 
feet before mentioned; and obſerved, that, if my 


bottle was charged quite full, che electricity 
would, in the diſcharge, -paſs through the long 
circuit, rather than over the. ſurface of the card, 
when the weights were placed at nine fixtecaths 
of an inch aſunder: but, if I charged the bottle 
only about half-full, the electricity would, in the 
_ diſcharge, paſs through the long circuit, rather 
than over the ſurface of the card, though the 
weights were placed at the diſtance of only three 
ſixteenths of an inch..— Query, Can there be a 
greater proof of the ſmall reſiſtance made by metal 
to the paſſing of the electric matter, compared 
with card, wood, &c. and conſequently of the uti- 
lity 


— 
. ve 
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Iity of fin metallic tonduftors to buildings „ hips? Kt. 
The fame obſervation hath been repeatedly made, 
upon the effects of the natural eleckricity. And a 
remarkable inſtance. bath lately happened, at the 
church of" St. John, Weſtminſter; a very exact 
account of. which Bath cen taken, by Dr. WAT- 
SON, F. . &. and 3 BANKS, Ed. r. Rs. whe: Thope; 
will at a convenient « opportunity, favour the curious 
br theſe matters with their ingenious and intereſt- 
remarks on it. The tower of this church, I am 
nformed, hath no pointed metallic termination. 
. EXPERIMENT IV. 

- Having prepared a phial, in the manner directed : 
15 Mr. LANE, for making his curious experi- 
ſt by paſſing a wire through the bottom, and 
another through the cork, ſo as to bring the ends 
of the two, within half ; an inch of each other, 
about tht middle of the. bottle (which was filled 
with water) 1 found, as that gentleman obſerved, 
that a ſlight ſhock of electricity diſcharged through 
it, would break the bottle. But having put a very 
ſmall wire from the top, to the bottom of it, 
through the water; I diſcharged. through it, three 
large jars, containing. fixteen ſquare feet of coated 
ſurface, when the whole of the ſmall wire was 
exploded; but the bottle remained unhurt. If 
therefore a metallic conductor (being too ſmall) 
ſhould happen to be deſtroyed by a ſtroke of light- 
ning, yet the building, &c. to which it is affixed. 
will probably. eſcape unigjured. 

EXPERIMENT v. 

When ] ſtrongly electrify a large prime- con- 
ductor, three feet long, and twelve inches in dia- 
meter; if a perſon Fold in his hand a braſs rod 
terminated by a ball, two inches in diameter, at the 


Vol. LXIV. 68g diſtance 


diſtance of two inches, from the fide of the con- 


prime- conductor, yet no ſenſation is felt in the 
arm, &c. of the operator: hence, I think, appears 
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ductor [T AB. xiv. . 2.], he will continue to 


draw ſuch ſtrong ſparks as will give him a ſenſible 


ſhock in both his legs : but if another perſon at the 


fame time preſent the point of a lancet, or a wire 
| five or fix inches long, nicely tapered to a point, 


tipped with ſteel, towards the conductor; though 


at the diſtance of two feet, or fomewhat more, this 


will draw off all its electricity ently ; and not 
ſuffer a ſpark to paſs from thence to the braſs ball : 
it is alſo obſervable, that if the point of the wire, 
or lancet, be brought nearly into contact with the 


clearly the preference due to points, rather than 


round balls, or blunted ends, for the termination 
of the conductors erected as a ſecurity to buildings, 
&c. from damage by lightning: for to me, it ſeems 
probable, that the ſharp point of the conductor 


will act upon the electric atmoſphere of the cloud, 
and perhaps gradually and ſilently continue to di- 
miniſh the contents, before the cloud can ap- 


proach near enough to ſtrike; and thus contribute 
to leſſen, if not actually prevent, a ſtroke . But 


ſhould the point be ſtruck, the conſequence J ſup- 
poſe will not be great, and a curious inſtance I 


bave now before me, which I ſhall beg leave to 
quote as follows. About nine o'clock we had a 
_ « dreadful ftorm of thunder, lightning, and rain, 


« during which the main-maſt of one of the Dutch 


_ «© Eaſt Indiamen was ſplit, and carried away by 


« the deck (; the maintop-maſt and top gallant- 
(f) Captain wI xx 's conductor, though two of the links were 


broken, effectually anſwered this intention. 


(g) The ſtays, ſhrouds, &c, being all cut aſunder (Dr. so- 
LANDER informed me) as with a kaife, 


maſt, 


—— — — — = 
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ce maſt, were. ſhivered all to- pieces 3 ſhe had an 


< iron ſpindle at the main top-gallant-maaft-head, 
« which probably directed the firoke. This ſhip 


« lay not more than the diſtance of two cables 


length from ours, and in all probability we ſhould 
« have ſhared the ſame fate, but for the electrical 


% chain which we had but juſt got up, and which | 
conducted the lightning over the fide of the ſhip; 


but though we eſcaped the lightning, the explo- 
&« fion ſhook us like an earthquake, the chain at 
« the ſame time appearing like a line of fire (0: a 


<« centinel was in the action of charging his piece, 


* and the ſhock forced the muſket out of his hand, 
and broke the rammer red. Upon this occaſion 


« I cannot but earneſtly recommend chains of the 


« ſame kind to every ſhip, whatever be her deſti- 


« nation; and I hope that the fate of the Dutch- 


, man will be a warning to all who ſhall read 


this narrative, againſt having an iron ſpin- 


« dle at the maſt- head. See Capt. Cook's 
voyage. This conductor was of copper wire, 


three fixteenths of an inch in diameter; which 


I am inclined to think is rather too ſmall for 
the purpoſe; I am of opinion it ought to be 


a quarter of an inch at leaſt: and I have been 


informed by Dr. sol AN DER, that the point ori- 


ginally belonging to the conductor, had been 
ſtolen; and that is, on which the lightning 


fell, was of inferior workmanſhip, and not ſo 


ſharp ; which was another great diſadvantage; per- 
haps if the wire of the chain had been larger, and 


(It does not however appear, that the ſmall hempen cord, 
with which the links- of the chain are cloſely connected, or even 
the ſtrings which connected them, had received the leaſt injury 
from the lightning. | 
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int more acute, the ſtroke would have been 
leſſened; if not abſolutely prevented. If, 
inſtead of thoſe chains, plates of copper, three ſix- 
tcenths of an inch thick, and two inches in dia- 
meter, with the edges neatly rounded off, were 
inſerted in a groove, and continued down the 
main-top-gallant- -maſt, the main-top- -maſt, 5 
part of the main- maſt, into the well- hole; 
communication from the maſt, to the eder de 
of one of the decks, might be mäcdde with a plate, 
or rod of metal, flattened at each end; and from 
that rod, the conductor might be continued by 
plates of lead, or copper, on the under-ſide of 
the deck, and down both the outer-fides of the 
ſhip, as low as the keel, if it be thought neceſſary : | 
and this method (the conductor being : always in rea- 
dineſs, and kept perfectly in order) I ſhould appre- 
hend would be preferable to the chains, which are 
nov in uſe. Particular care ſhould be taken, to have 
all the plates, which form the conductor, as nearly 
as poſſible in contact with each other, and to fix 
a ſharp- pointed, ſlender rod of copper at its ſum- 
mit. And for the purpoſe of connecting the 
plates, inſerted in the main-top- -gallant-maſt, 
the main-top- -maſt, and the main-maſt; if an 
hoop of copper were fixed in a groove of its. 
own thickneis, at the top of the main-maſt; 
and another tuch hoop at the upper end of 
the main-top-paſt; perhaps they might an- 
ſwer this end very conveniently . The learned 
and ingenious. Dr. WATSON, F. R. s. hath, with 


- the 


(i) If an objection ſhould be made to cutting grooves in the 
mails, the plates of metal, which form the conductor, might 
readily be faſtened upon the lurface, and very ſecurely. 


great 
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great judgement and accuracy, collected from 
ancient hiſtoty, the accounts therein recited, of 
electrical appearances, upon pointed bodies; as 
the ſpears of ſoldiers, &c. &c. ( which have 
been very judiciouſly introduced by Dr. PRIES T- 
LEY into his Hiſtory of Electricity ©: and FE 
cannot but think, thoſe accounts, furniſh a very. 
ſtrong argument, in favour of pointed conductors: 
for had the bodies here ſpoken of been terminated 
by blunted ends, or round knobs, it is probable 
that many of them inſtead of drawing off the light- 
ning filenily, would have. been firuct with it; and 
this, being deemed a common occurrence, would 
have paſſed unnoticed, and conlequently never. 
have been recorded in biſtory. 
If pointed bodies had really the property of 
drawing down ſtrokes of lightning upon themſelves, 
I think the pillar upon Fiſh-ſtreet Hill, commonly 
called the MONUMENT, could not long have. 
eſcaped. This pillar is terminated by a baſin of 
metal, four feet and 6x inches in diameter. The 
baſin is ſurrounded by a great number of 
bended plates of metal, ſharply pointed, to repreſent: 
flames of fire. From the bafin, to the floor of the 
gallery, are fixed perpendicularly in a circular or- 
der four. thick. bars of iron; and in thoſe bars are 
inſerted twenty-eight ſtrong hoops, and four ſeg- 
ments of circles, of the ſame metal; which ſet ve 
as ſteps from the gallery to the baſin. One of 
theſe bars (being one inch thick, and five inches. 
broad) is connected with the tron rails of the 
(4) See Philoſophical Tranſactions, vol. 48, part J. p. 210. 
(1) See Hiſtory and Preſent State of Electricity, ſecond edi- 
tion, p. 371. 
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r 
tat- caſe, Which reaches to the bottom of the 
building, and forms a ſubſtantial, regular con- 
ductor of metal the whole length. The monu- 
ment was erected by Sir CHRISTOPHER WREN 
in remembrance of the fire of London, which 
happened in the year 1666. It was compleated 
by that great architect, in the year 1677; is, 
including the blazing urn at its ſummit, about 
two hundred and two feet in height, from the 
-pavement; and hath never (fo far as I have 
deen able to learn) been ſtruck by lightning. 
The antennæ and legs of the graſshopper on the 
Royal Exchange in Cornhill; and the tongue and 
tail of the dragon on the ſpire of Bow church in 
Cheapſide, London, are alſo remarkable in- 
_ ſtances (: indeed I have often thought it rather 
a favourable circumſtance, that moſt of the lofty 
public buildings in this metropolis which have 
metallic terminations, have generally been furniſhed 
-with weather-fanes, which fanes commonly end 
in ſharp points: for had they been terminated with 
large round balls of metal, perhaps many more of 
them might long ſince have been demoliſhed. 
Here therefore I cannot but expreſs my earneſt 
wiſhes, that, on all future occaſions, where lofty 
public edifices are to be erected; a good pointed 
conductor for the lightning, may be conſidered by 
every architect, or ſurveyor, as an eſſential part of 
the edifice itſelt. „ 5 
EXPERIMENT VI. | 
I attempted to aſcertain the conducting power, 
of different metals, in the manner following. 1 
(mn) A great variety might be produeed, but Dr. FRANKLIN 
hath himſelf rendered this unneceflary. | 


| took 
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took a thick piece of paſte- board, acroſs which E 
ruled lines, exactly an inch aſunder. Upon theſe 
lines,  croſs-wiſe, I placed the wires; which I. 
confined by ny weights: the edges of which 


weights juſt touched the ruled lines; leaving ex- 


| aQly an inch of wire between them [ſe 1 as. xiv. 
fig. 1.]. The kinds I tried were, pure gold, fuver, 
braſs, copper filvered, and iron. They were all drawn 


through the fame hole, except the iron, Which 


was ſomewhat larger than the others.. I proved. 
them with two jars, containing eleven ſquare feet 


of coated ſurface; and adjuſted the charges, by 


an electrometer graduated in diviſions of one tent 


of an inch each, the diameter of the ſcale being. 


two inches. The reſult was as follows: 
Pure Gold © 


4 
Copper filvered ? was melted at 4 87 Diviſions, 


— . 


Pure Silver \ 710 
PPP ⁰ . 
If I gave either of the wires a divifion lefs- 


than the number above ſpecified, it was not 
melted: if I gave either of them a diviſion more, 


it was exploded; the greater part vaniſhing in 
ſmoak: whereas theſe charges juſt burſt them: 
into balls. T 

Should any gentleman chooſe to repeat this 


experiment, I would recommend it to him to 


be very particular in ſizing the wires; 70 uſe a 
greater length, to do it when they are all freſh 
drawn, to make the experiment in a very dry day, 
and in a room where there is no fire. With theſe 
precautions, probably there may be ſome difference 
in the reſult; and this method will perhaps give a 
2 true 
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2rue account, of the conduQing power, of the dif- 


ferent kinds of metal. E 0, oe 

Having lately been preſented, in the moſt 
polite manner, by the celebrated Dr. LEw- 
18, F. R. s. &c, with fix ſpecimens of his pla- 
tina; in as many different ſtates: J ſelected the 
largeſt grains, from one of the parcels which 
Dr. LEWIS informed me had been repeatedly ex- 
poſed to long · continued vehement fires; the moſt 
antenſe which he had been able to excite, or 
any veſſels he. could procure would ſupport: and 
after a few ſmall globules (confiſting doubtleſs in 
great part of heterogeneous metal) had melted out, 
repetitions of the operation produced no further 
change. It was afterward boiled ſucceſſively in 
dil of vitriol, aqua- fortis, and ſpirit of falt, in 
order to its further purification; and which in- 
deed reduced it to a ſtate the moſt pure of any that 
excellent chemiſt had been able to produce. Having 
ruled a line with a blunt-ended wire, over the ſur- 
face of a plate of white wax; Sage 

„„ , 

I prefled in the grains of platina lightly, and in 
contact with each other; ſo as to form a regular 
line, half an inch long. At each end of the line 
cf plating, and in contact with it, I placed a thick 
wire, with its ends nicely rounded off, and made 
perfectly ſmooth, I covered the platina with a 
piece of thick plate-glaſs; and then diſcharged 
through it, three jars containing ſixteen ſquare 
feet of coated ſurface: when I obtained many 
beautiful ſpherules of the platina. Several of them 
ſtack to the wax, and glaſs; and others inpeffectiy 
. farmed, upon the edges, &c. of the grains: which 
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| proved that | the fuſion had been compleat. This 
experiment I made in the preſence of Mr. 
. * Ferguſon, F. R. s. Mr. Willlam Canton, Mr. Bell, 
and Mr. Marſham, who all acknowledged it per- 
fectly ſatisfaftory. Having mentioned the reſult 
of this experiment, and the method of making 
it, to Mr. NAI1RNE; he hath ſince repeated it with. 
/ ͤũ;= Ä QA 
Being informed, by Mr. William Canton, 
that his brother, Mr. Thomas Canton, had, in 
preparing à dried carł for an experiment in elec- 
tricity, obſerved ſome appearances which in- 
duced him to believe, that the cork had been 
made electrical, by only cutting it with a pen- 
knife, and that on examination he found it really 
was ſo; I made the following experiment. 


N „ - te a 
I made a long cork perfectly dry, and held one 
end of it very near the fire, till it began to burn. 
At the ſame time, I held a ſmall, fine-toothed file, in 
the clear part of the fire, till that alſo, had become 
very dry, and rather hot. Then, having filed off 
the end of the cork, I applied it to a pair of neat, 
light pith-balls; when it attracted them both, 
and raiſed them perpendicularly, as high as the 
ſtrings would permit. Having eleCtrified the balls | 
by excited amber, the cork would increaſe their 
divergence from one, to near two inches; or it 
would repel them at an inch diſtance, ſo as to 
drive them one inch and an half out of the per- 
pendicular. Electrifying the balls by excited 
glaſs, theſe appearances were directly reverſed. 
The cork therefore had parted with its electricity 
Vor, LXIV. H hh to 


[488 ] 


to the fie, and plainly afted as a negative + 


tric. 


EXPERIMENT me: {7 l 
Having neatly teunded off the corners of = 
piece of thin talc, about three inehes ſquare; 1 
coated both the ſides of it, within three quarters 
of an-inch of the edges, with tin-foil, which 1 
alſo rounded off at the corners. The tale, thus 
prepared, I obſerved would readily charge, with- 
out wiping, or drying the uncoated part; and the 
forve of the Tock, in the wg +7 was "NY 
_ Having ron ſhown, by my Tito ay 3 res 
friend Mr. CANTON, an won hoe ſpark 
beautiful e colour, winch oy ap 
it was drawn over, or through, a 
wood, at the A = the conductor-A nd, and which 
was (ap forme gentlemen, to be the light 
af elect =5 yur? ry ork the ſurface 
of the w I was exceedingly deſirous to know 
from what cauſe thisq phænomenon really pro- 


cieeded; and for that purpoſe made the Ons 
experiment. 7 8 


&: 3 


Mee 
5 {mooth 


EXPER IMENT | , Pr 


ny _ Wirten two balls, introdueed into the 
cireuit of an electric diſcharge, a piece of ſmooth 
wainſcot, about two inches in diameter, and a quar- 
ter of an inch thick; when, upon making the dif- | 


charge of a pretty large jar, I obſerved the wainſcot 
to be nearly covered with the electrie light, the outer 


be ot edges of the light, were exceedingly thin, 
TRE COMET: very white; as it was alſo in ſeveral 


other 
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other experiments, made with the fame intent. 
I then procured a circular piece of coloured box. 
which was glued to the top of the fland to my 
prime-condudttor ; when, drawing ſtrong fparks 
through this awood (of whatever colour it was), I 
became clearly of opinion, that 7be colour of the 
ſpark varied according ts its depth in the wood; viz. 
if it paſſed upon the furface, it- was white; a 
little below it, yellow, or orange; ftill lower, 
| ſcarlet; and, deeper in the wood, crimſon. 
It having been mentioned, by fome-gentlemen, 
as their opinion, that the matter of light, and the 
electrie matter, were the ſame thing'®; I made 
the following experiment, in order to determine 
whether there was any foundation for ſuch an 
. 8 
Ig EXPERIMENT xi. 2 
I inſulated the rubber of my machine, and placed 
it in fuch a ſituation, that the rays of the ſun, 
paſſing through the open window of my room, 
might fall immediately upon it ; but this I obſerevd 
produced no electricity. I then collected the rays 
into a focus, by means of a good convex glaſs, and 
threw them upon the back of the rubber, till it 
was burned quite black; but this method was at- 
tended with no better ſucceſs. I then mounted 
one of Mr. canToNn's electrometers, furniſhed 
with very light balls, upon a ſtand of ſealing- 
wax ; and, having electrified them negatively, by 
excited amber, ſo as to diverge a full inch, I again 
(*) Query, If this were only the caſe, ſhould not electrical 


experiments ſucceed, in the moſt perfect manner, in the clearef 
bebr of the fun? and would not the evening, or night, be an 


_ exceedingly improper time to attempt making them? 
: 2 22 collected 


1 
"_ „ 


TSF —- | 
collected the rays of the ſun by the convex glaſs, 
and held it at ſuch a diſtance as to bring the facu# 
exactly upon the end of the box, which was burnt 
very black, and the glue in the joints melted; but 
the balls were not in the leaſt affected. 


Extract from Mr. BoyLE's Continuation of 
_  HAWKESBY's Phyſico- mechanical Experi- 
ments. . 


Ld 


_ I took a large piece of good amber; and, 
e having in a fummer-morning (while the air was 
« yet freſh) tried that it would not, without being 
« excited, attract a light body I had expoſed to it, 
« ] removed it into the ſun's beams, till they had 
made it moderately hot; and then I found, as I 
« expected, that it had acquired an attractive 
« yirtue, and that not only in one particular 
« place, as it is uſually obſerved when it is ex- 
cited by rubbing, but in divers and diſtant 
« places at once; at any of which it would draw 
« to it the light body placed within a convenient 
« diſtance from it; ſo that, in this climate of 
44 ours, a ſolid body may quickly acquire an at- 
* moſphere by the preſence of the ſun, and that 
* long before the warmeſt part of the day.” | 


- «1 took a little, but thick, veſſel of glaſs, and 
« held it near the fire till it had got a convenient 
« degree of heat, which was not very great, 
« though it exceeded that of the amber. I found, 
«« as I imagined, that the heat of fire had made 
Th « even. 


[ 4a 


* even this body attraGive, © as that of the 155 


9 * - 


- bode? made the amber.” 4 


1 
8 * . 
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If Mr. BOYL E, when the amber was 1 
preſſed it ever fo lightly againſt his hand, in order 
to try its warmth, (though 
tion), he excited it; and, wit bout this, it was not 
electrical, neither would it become ſo in coolimg. 
the amber. was .Zoo bot, the heated air about it 
would conduct. Therefore he was obliged to find 


| convenient degree of beat. This aſſertion ny 


be proved in the. bn manner. 
tl * 114 17 1 . | Wage & *-* 


IIA INT X11, . 


Hold a piece of 207 hh near he fluns 6 4 


Hol Gl 1 becomes hot; then apply it to a ſuſ- 


pended thread, and it 1. not attrat+. it, neither 


will it become electrical in cooling ; z but 'preſs it 


ever fo lightly on your: hand, in order to try its 
heat, though without the leaſt friction, and V 


it be not too bat } it will be electrical, and attract it 


violently. Heat it again at the candle, and its 
cle@icity ſhall be taken quite away. Preſs it 


again gently on your finger, or hand, and the 
power will be reſtored. Apply it again to the 
candle, it is loſt. And thus alternately. Other 


electrics may robably act in the ſame manner; 


as the flame of a candle, or bot air, will conduct 
away the electricity of e ane amen 


ouſly. 


— P ” ' 
- * 


without the leaſt fric- 
It 


EXPERIMENT 


I 42] 
T IIIM Eur X10, 


Dhewing Mr. NAIRNE "the above-mentioned 
experiments; when the amber. had been well- 
heated, and being preſented to a ſuſpended thread, 
having ſhewn no fign at all of electrieity; 
I held it, between my thumb and — 
very neat the table, but not ſo as to touch it, that 
we might entirely avoid. friction. He then blew 

againſt it thirty blaſts, with a 
| bellows ; when preſenting it to the thread, it at- 
trated it, at the diſtance of one-cighth of an inch. 
He then blew againſt. n, thirty Vlats more, as 
above deſcribed ; when is: it again to the 
thread, we ſaw it attracted, at half an inch di- 
ſtance; and, on drawing back the amber, it drew 
te thread after it, fix, or eight inches. We re- 

| peated the experiment three times, with the like 

ſucceſs; and are fatisfied, that the amber was 
made electrical by the frifion of the particles of 
air againſt its furface ; aud not in the leaft by beur- 
ing only. We afterwards excited the amber, 
when it muſt have been perfectly cold, but dry, 
by only blowing againſt it as before. 

The ſame ——_ fucceeds with glaſs. 


SEC TION SIXTH. 


Experiments and Obſervations on the EleAricity of rocs, &. 
in purſuance of thoſe made by THoMAS RONAYNE, EMW 


1771, Nov. 14. Half paſt eight, A. M. I find 


2 fog, not very thick, pretty 5 firo ngly electrified. 
| The balls ſeparate full half an inch. They keep 


ſtationary, there . little or no wind. 


Nov. 19. 


pair of kitchen. 
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Nov. 19. The air is tty ſtrong ele&rified ; 
but the 400 is ſo very e An I cannot 
determine the kind _ certainty. * 

Dec. 2. Half paft eight, A. M. a fol wigs mo- 
derately thick, is 
diverge half an inch; but, if 


removing them. Phe mercury in the 
meter, is fifteen degrees, above the freezing 
peint. 3 
Dec. 1 8. 
thick 


dg is er electrified, ſoon after its ap 
e. Us diverge, fall half an inch, 


Wax. 


mit trying | the ex Timent. 

. A fog is ſtrongly « cleArified 
, fitively: "The balls diverge full half an inch. 
air is eg. and froſty. 

Nine oclock, A. M. 2 fog, not very 

ick, 1 ſtrongly eledtified | poſitively. The mer- 


no wind. © WTI? 
Jan. 18. Ten o'clock, A. M. The air is 

1 ſtrongly electrified by a fall of now. 

, ED WT Rn an th 

ogg electrified, during a fall of thin fleet, a 


balls ſeparate three quarters of an inch, and re- 
main tionary, 


N. B. The electricity in the air is poſitive, © 
* 29. 


congly electrified. The balls 
they are brought 
near the building, they 'clofe, and open a ain of 


Half paſt four,/P/"M. a moderately 


and reg olarly cloſe, at the approach of excited 
he wind is troubleſome ; but the balls 
keep tel ure and at interyals very well ad- 


cury in the thermometer, is en rees and an 
half above the freezing point. 9 is little or 


mixture, of ſnow, and rain, very gentle. The 


there being little or no wind. | 


Feel 
Juan. 29. Nine. clock, A. M. a very thick 
15 21 ſharp oſt, The air is ſo N eler - 
trified pofitrvely, that the balls ſeparate full an 
mch and a quarter. There 4s little or no wind, 
and they remain ſtationary; ſo that the experi- 
ment may. be made without the leaſt ge. af. a 
miſtake. 

Twelve o lock, the balls vers as wide : as at 
nine. . 
Three o'clock, p. M. the balls are exceedingly 
diſturbed by the wind; but, blow as it will, they 
ſtill keep at a great diſtance from each other. ie. 


freezes very hard. A Ska paſt four: the ſame 
as at three 0 *clock. 


Half paſt five. The balls are iationary, at three. 
quarters of an inch diſtance, from each other. The 
fog increaſes ; and the rods are perfectly wet, from 


end to end. It is now too dark for further accu- 


rate obſervation. Fo 


Jan. 30. Nine o clock, A. M. 1 find the air 
ſtrongly electrified poſitively, in a flight froſt, and 
thick fog. The balls ſeparate full Pal an inch: | 
they are diſturbed by the wind; but it does not 
cloſe them; and the experiment is tried eaſily. 
There hath been a ſmall ſhower of ſnow, which 
lies thinly ſpread upon the houſes; and I have 
often ſuſpected (as I do now), that this forms points, 
and conducts the electricity faſter. The electricity 
continued the whole day. 
Feb. 4. Nine o'clock, A. M. A harp froſt, 
and thick fog. The air is ſtrongly. electrified | 
poſitively: the balls diverge full three quarters 
7 an inch. Eleven o'clock, A. M. The balls are 


 Bationary, 


E 425 * 
Rationary, af upwards 

cloſe at the approach of excited wax. 

Half paſt two, P. M. The fame as at cleven 
o'clock. Thece o'clock. Oyer-caſt and cloudy : 


the balls are very ſtill, but ſhew ſcarce any fign of 


electricity. 5 
Feb. 11. 


4 — electrified poſitively. The balls diverge 


5 and troubleſome, I. e 38. Ba- 
1 rometer, 29,94. 4 15 4 


fog, ſenſibly 2 2 The balls diverge five- 


inch. I never law a fi 
when the weather was 


more ſtrongly eleftriged 
warm, the mercury in 


1 


V half degrees above the freezing point. I ſup- 
- pole higher in the atmoſphere it is now uncom- 
monly cold. 


balls ſeparate 
Wind S. W. 


ſpbere, I cannot h 
are more ſtrongly electrified in, or immedi- 
ately after, 8 froſt, — at other times; and that 
the electricity in the fogs i is often the ſtrongeſt, 

e LXIV. om 7 ſoon 


4 meh diftance. They. 


abt o'dock, A.M. A thick fog 


arter, or three eighths of an inch. Wind | 


Feb. 15. Half paſt ten, A. M. 1 ind a "thick 


eighths of an inch, full, Preſently, alter I had 
fixed my rod, there fell ſome ſmall drops of rain, 
Upon the moment of its falling, the balls increaſed 
their divergence Kage or us a quarter of an 


my thermometer, in the open air, being ſeven and 


Fifty minutes paſt two, P. M. It ſnows very faſt. 
The air is now ſtrongly electrified pin ey. The 
full three quarters of an inch, 


From the. ſmall number of experiments I have 
hon: able to make, on the electricity of the atmo- 
elp being of opinion, that fogs 
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bon after theit appearance. © 1 Al now: Bold it 
for a, certain rule, that, wheneyer there aþpeaty'z' 
thick fog, and ſhe air is at the faite time ſharp and 
Fo, that fog, is ſtrongly 'eleQrified poſitively, 

Though rain may not be an immediate, yet I am 
inclined to think, it is by no means a very remote 
conſequence of electricity in the atmoſphere ; and, 
from the trifling obſervations T have had an op- 
| portubity to niake on that ſubjec, 1 habe nor 
5 Failed to find, that, in two or three days, aftet I 
have diſcovered the air to be ſtrongly electrifed, 
| (eſpecially if that electricity continued for as long 

a time), we have had rain, or other falling wea- 
ther, and I incline to believe, more plentifully, in 
proportion to the ſtrength, and continuance, of the 
electricity; if not rain, ſnow, &c. according to 
the ſtate of the atmoſphere, with reſpect to heat 
and cold. If electricity be not a cauſe, I think it 
at leaſt a. progngſtic, of falling weather. But, for 
further ſatisfaction in this particular, I would re- 
commend it to any gentleman curious in theſe en- 
quiries, and having leiſure, to keep an electrical 

journal, upon a plan of the following kind. 
Let a large book be provided, and ruled in the 
manner of a bill-book, uſed by tradeſmen. The 
columns ſo ruled may contain a collection of ob- 
ſervations in the following order: Date and day; 
hour, latitude and longitude, or place; divergence 
of the balls; kind of electricity; variation of the 

needle ; dip of the needle; barometer, thermome- 
tet, hygrometer, wind, weather, occafional obſerva- 
tions ; to which may be added, the rain-gage, wind- 
gage, &c. Theſe things being carefully noted; 
and 
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eſt heights poſſible, together with a thermome- 
Fer (©), in different ſtates of the weather, would 


probably ſoon throw new light upon this ſubjeQ, 
and perhaps produce diſcoveries, of which we 


now have not the leaſt idea. From my experiments, 
and obſervations, on the electricity of fogs; I once 
imagined, that, whenever I ſaw a very thick one, 
and the air was at the ſame time ſharp, and froſty; 
that fog, was ſtrongly electrified poſitively: but I 
have met with ſeveral exceptions to this rule, for on 
Dec. 24, 25, 26, 27, 28, 29, 1772, in all which 
days there were thick fogs, thermometer from 36 
to 33, wind conſtantly N. E. I could perceive no 
ſenſible electricity. Hence I conjectured, that though 


I could diſcover none in my fituation, yet higher in 


the atmoſphere it might probably be found in plen- 


ty, and this conjecture was preſently afterward 
verified by Mr. NAIRNE, who obſerved the air to 
be electrical, when he ſtood in the golden gallery of 


St. Paul's cathedral, which is about two hundred 
and eighty feet in height, though he could diſcover 
none in the ſtone gallery, which is conſiderably 


lower: and the ſame obſervation hath ſince been 


made by others; and by myſelf, when I found 


the divergence of the balls to be increaſed, if I 


projected the rod, (from which they were 
- ſuſpended) through one of the lights, in the 
lanthorn; which is ftill higher. And it is 


with ſome pleaſure that I have fince obſerved 


that Dr. LinD, and Mr. BxYDoNE, have made the 


(0) If Lord chARLTES CAVENDISH's can be raiſed properly, 


T * 1 


perhaps that may be preferable to any other. 9275 


8 me 


being frequently raiſed; to the gteat- 
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ings) properly fitted to receive it. The end of the 

rod, from which the balls were ſuſpended, was: 
elevated to an angle of about forty-five' degrees. 
Another rod, of equal length, was provided with a 
tin ſocket, into which went a long, ſubſtantial, 
ſtick of hard ſealing wax, of ſhell lac; which being 
excited, and projected out at the window, was 
brought near the balls; and thus readily, deter- 
mined the kind of electricity in the atmoſphere,. 

(p) See Dr. PRIRsTIRx's Hiſtory of Electricity, ſecond edi- 
tion, p. 333: Experiments by Mr. DE RoMAS® © r : | 


— 


- TR. 
But in an open ſituation, ſuch in apparatus is un- 
neceſſary, as one of Mr. cx TONI electrometers 
Hauing /ight balls, ſucceeds very well, when held at 
the diſtance of about two feet from the body: the 
back of the obſerver being turned towards the 
wind. This method alfo feryes to determine the 


electricity in the atniofphere;” and which would 


electrify the balls ſo ſtrongly, if held at the end of 


being brought under them, would not produce the 
leaſt alteration in their divergence. 
_ Notwithſtanding, the balls hanging from the 


end of my rod, in the open air, have in ſome 
fags diverged full two inches; yet F have never 


been able to make a pair of very light ones, Bang+ 
ing from. an inſulated conductur, in my room, diverge 


in the leaſt, by means cf the electricity collected. 


from fuch a, fog, by a long fiſhing-rod, round. 
which a fine pointed wire was twiſted, and made 


to communicate with the conductor. Ow men 
tioning this circumſtance to my worthy friend 


Dr. FRANKLIN; he deſired me to try whether hav— 
ing electrified the air in ane rom, I could by intro- 


ducing the end of ſuch an infulated rod inte that 


air, make the balls diverge, when hanging at the 


oppoſite end of it, in another room. have ſince tried 
the experiment in two rooms, feparated by a paſſage, 
nine feet long, in the following manner: I drew off 
the charge of a large jar, without ſucceſs; but hav- 
ing recharged it, and drawn it off a ſecond time; the 


balls hanging from the end of the rod, (upwards of 


twenty feet Tong) in the other room, diverged a. 
. full 


kind of it, when there is a much larger quantity of 


a 
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Tull inch; and I ſuppoſe the effect would have been 
greater, but there being a large fire in the room 
where the experiment was made, on opening the 
door, in order to introduce the pointed wire, which 
was twiſted round the inſulated rod, I apprehend, 
much of the electrified air was diſplaced, by the 


outer aĩt preſſing in upon it; and driving it to the 
r Ao ET 
A pair of balls hanging from my hand, 
near the end of the rod, in the electriſied air, di- 
verged one inch and an half: but being held near 
the other end of the rod, in the unelectriſied air; 
they diverged only half an inch. I then infulated 
the rubber of my machine, and ſtuck a long ſharp- 
pointed needle in the back of it. Then hanging 
a chain from my prime- conductor to the table, I 
began to turn the winch; when the air of the 
room, the end of the rod, &c. were preſently af- 
feed: and the balls at the oppoſite end of it, in 
the other room, ſoon ſeparated conſiderably more 
than an inch. 8 V 
I cannot prevail on myſelf to quit this pleaſing, 
yet difficult ſubject, without expreſſing a with, that 
an electrical machine may be conſtructed, to work 
from ten, to fifty large cylinders, furniſhed with a 
prime - conductor, batteries, and other apparatus, 
A large; the whole to be incloſed by 
brick walls, having flews quite round it, (like an 
hot-houſe, for botanic purpoſes) to keep the air in 
the room in a due temperature for experiment. 
With ſuch a machine as this, properly managed; 
new, unexpected, and wonderful diſcoveries might 
| be 


— 


far]. 


ingenious friend Dr. PRIESTLEY, they are not phi- 
loſophers who think no advantages could be gained: 


give notice of electricity, in the. atmoſphere; and 
by a pair of light pith or cork balle, hanging by 
linen threads from the apparatus, the kind, con- 
tinuance, and changes of the electricity ſhould. be 
carefully noted. It would alſo: be proper to put 
out occaſionally, a long ſtick, or. the ſtrongeſt parts 


and by theſe, the kind of it may be readily aſcer- 


tained. Such a courſe of experiments as I have re- 


77 


commended in this paper, would ſoon throw ne 


light upon the ſubject of electricity; hitherto, I be- 


3d lieve, but little underſtood; though ſo intereſting to 


mankind, and ſo highly deſerving the niceſt inveſ- 


tigation, of the molt curious enquirers into nature. 


ſure: and could ſuch be prevailed on to undertake 
them; I have not the leaſt doubt but the exquiſite, 
knowledge of his ſecret: part of the operations of 
nature, which they would ſoon attain in the prac- 
tice, would prove an ample reward of theit labours; 


an honour to their country, and perhaps. a benefit: 


ta the whole human race. 
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be made: and, to uſe the words of my learned and: 


by it. Electrical bells ſhould alſo be ſet up, to- 


of a fiſhing-rod, having a box, with a pair. of light: 
cork balls hanging from thenee, at the end. oft it, 
which would diſcover much ſmaller degrees of 
electricity in. the air, than is ſufficient to ring bells ;: - 


But theſe purſuits can be properly attended to, by 
thoſe only, who are gentlemen of fortune; and lei- 
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77 ceived from Mr. s Tucksx SIMON, 
concerning fact in Natural Hi. 
ſtery, which yeu ſeemed to regtet had not been 
fofficiently authenticated to be communicated to 
the peblic, in the Philoſophical Tranſactions of 
laſt year. —The Royal are undoubtedly in 
the right to be extremely cantious' of allowing 
any thing, ſo very much out of the hitherto-ob- 
| ſerved courſe of nature, as this is, to appear in 


their publications, without the fulleſt evidence, 
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5 bert you" will pleafe't5” obſetve, that he mentions 


| : the date of that letter, he broug ht the identical 
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by particular ſhell,” whoſe foail ball tome out fe. 
' peatedly* four aufe times, in che preſence of | 
different people ch of whom "have affured me 

| that they aw it: "Thar entleman having done 
me the favour to dipe with me, a day or two after 


ſhell (as be deckted), in order 9 we might try 
i if the ſnail would again make its appearance. 
© The company were not diſappointed; for, after 
a the ſhell had lain about ten minutes in a glaſs of 
water that had the cold barely taken off, the ſnail 
degan to appear; and in five minutes more we 
perceived half the body fairly puſhed out from 
the” cavity of the hell. We then removed it 
into a bafin, that the ſnail might have ore ſcope 
than it had in the glaſs: and here, in a very ſhort | 
time, we faw it get above the ſurface of the wa- 
ter, and crawl up towards the edge of the baſin. 
While it was thus moving about, with its horns 
erect, a ily chanced to be hovering near, and, per- 
the ſnail; darted down upon it. The little 
animal inſtantly withdrew itſelf within the ſhell, 
\_ - but as quickly came forth again, when it found 
the enemy Had gone off. We allowed it to wander - 
about the baſin for ©v s of an hour; when 
ve returned it ĩntò a wide · mouthed phial, wherein 
Mr. son had lately been uſed to keep it. He 
was ſo obliging, as to preſent me with this re- 
markable hell; and J obſerved, at twelve o clock, 
as J was going to bed, that the ſhail was till in 
motion: but, next morning, 1 found it in a torpid 
Rate, ticking to the ſide of the glaſs. I 
Vor. LXIV. Kkk In 
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430 1 N 
* 7 oy weeks a ter 1 time 3 
] took an opportunity of ſending this ſhell to Sir 


Jen ef, who ſhowed it a ee of 
the Wk z age xt I abi been pleaſed, to —_ 
me, . . fs on ngt 
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boy myſelf; and gauld 
Jes, thr h be gispes Aid. or 
. doch any ofthis 8 ,of 3 very 
Fe bugs in the (cart of t * oa. 
which, rendered. it al 


FUR < I MON, and 
of Feb 


ble. for che an 
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Uhr. sxverny. aun to Dr. wens: 
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AN nt Roy” wu 4 4 bit obt what 
thi Natutaliſts have not had booftah#y BY 


&ramtine into, and which. has 110 (ubj ekt o 
fome converſation 1 1 ge ftlemen to ow 1 
h ave. 1 ned 4 date me eomtnit to 
writing mp OY gong th order to put othets | 
on. making r "EX eriments 6tt the ſub- 
Jeck. About tee months Hince, I Was ſertling 
ſothe ſhells. in a drawer ; admongit Which were 
ſome fnail-ſhells. [ took them out, aud Save chem 5 
to my fob (a child 4 at ten years old), he was 
then in UE be in with me. The Saturday fol- 
lowing, "the e hat Iirerthd: hindfelf with the wel, . 
pük het: ins a flower-pot, w hich he filled with 
Water, and next morhing vt we into a | 4a. 
ta it, 1 6blerved the ſnails 
Had come © at of Be ells. . [ examined EC id. 1 
4 the an I ga ve itt 


Having occaſion. to 
He affuri 4 &" they y 
es des Bees ways Tad Ke 


"nw 
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id A fer 1 * 
| which: he bro * me. 1 A put one of. Aeg 1 So | 
Watet; and, in alf an hour Trees 1 obſerved Ham 


. W] ich "he moves 
0 one e 
e B.. 


Wahle 


put ou ut "Rs hots and ole 

Witte 4 4 flow. motion, 1 

neſs. I then fora, Maj 
very. 


Span of this ſurpefffüg dil TL 2M did me 
the favour to come to n aui che Saturday fol- 


lo wing, to examinz the] = fm and, on patticg 
them in water, found that only one had life, 
K kk 2 "hich _ 


"+ F J ee 
Which was that 1 put 961. for he came out : 
of his ſhell, and carried it on his back about the 
baſin. The reſt, I ſuppoſe, died by being kept too 
long in water; for, on the firſt 5 [ let 


them — in the water wel. the W =. 
Ae ſnails 4 


and, 9 * f I feverat times ſince put og Int 
water, 1 ſhewed i no 5 . life . en 5 
and Dr. utty did me he Cal at. 175 189 
times, to examine the ſnail | that is Fving ; 1 arfd. 
were greatly pleaſed to fee him come out, 4 bis 0 
litary habitation in which be hay been confined u up- 
wards of fifteen years, for. ſol long I Can, with truth 
declate he has been in m y poficflion x as in father Ir 
died in January 17 al 1p. Whoſe? colle 7 of 
foſſils "thoſe ſnails were, „and fe for \ what I know 
they might have been many years in his poſle(-: 
fion before they came into mY hands. ; Tbe ſhells 
ate Foal, and of one kind; white, ft , ſtriped 1 
brown. —— Since this e 1 have kept, 
thi 49-3 BY in a. Imall Bia 7 With a Aa cover wit 
3 to let in air; and he ſeems at preſent, 
very ſirong, and in health; 1 ſhall be extremely 
glad, if this plain account 1 have given you would 
induce gentlemen to fer ke He further Fer a 


ments on this ſubjeR.. -. + „ Sir, 5 
k 2017 J 2 en 
deal . Your moſt Wk 111 0 10 ft 1G 
! 1 2610 167, „ ant 0 1 0. 
Hog 0 8 UCK E SIMON. 
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Mr. $TUCKEY $1MoN to Dr. MACRID E. 


bai ein, | grading g 
I RECEIVED your letter ; and ſee that Sir 
JohN PRINGLE received the ſnail fafe. - You fay, 

that ſome gentlemen are igclined to think, 1 my. fon. 
has in pole! d on me freſh ſhells, in the ſtead of 
thoſe: I gave him: He had no opportunity to get 
any other ſhells, being, at the time and for ſeveral 
days after, confined to the houſe with a cold. I 
am poſitive they are the ſame I gave him, having 
more of the ſame ſort of ſhells in my cabinet, 
and nearly the fame fize. 
The nine ſhells, which produced, the ſnails, are. 
of. the fame kind as the one you ſept to Sir jon 
NGLE!; and 11 now ſend you one of them, With 
the ſhail it it, which 1 take to be dead. Having 
put it in water ſeveral t times, it became foft; - TS 
a art of it puſhed out of the ſhell, but emed 
no other ſign of life. I would have ſent Jou a 
few more of. the ſhells, but that the Biſhop of 
Derry, and fome other A have « begged 'of 
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XII. The Bill of Mortality of the Town of 


Warrington, or the year 1773. By the 
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contains, between 1600 and 1700 houſes, At five 


perſons. to à houle, which is ſuppoſed a ſufficient al- 
lowante, as but few afe occupied by more than one 
amily, this will give ſomewhat above Booo for the 
r EETTET 

age of yearly marriages, chriſtenings, and 

ered in the pariſh church, from 1750. 
9 SO eee 
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17713 1772, i, * 95 | | 1 | 258 
This wil ſervt to ſhow the increaſe of the place, 
and its comparative healthineſs; eſpecially if we 
conſider at the deaths are much more exactly re- 
giſtered than the births. In the preſent bill, the 
number of children, who died after receiving only 
$3: ES private 


þ \ 


Tawny 


2 baptiſm, in conſequence of which their deaths 
were regiſtered, but not their births, amounts to I7; 
Which might therefore be added to the average of 

ehriſtenings for the three laſt years, and wilt form an 
extraordinary inftance of healthinefs and increaſe. 
Kon preſent bill alfo takes in the ſeparate regiſters 
pt by different ſocieties, in which the births much 
„. the burials, a8 many of the later are entered 

at the parifh chureh. 
The melancholy overbalance of bee which 
now appears, plainly arifes from the dreadfu} ravages, 
of a fingle diſeaſe, the ſmall-pox.; which p perhaps has 
ſeldom raged with greater malignity thi” in us late 
viſitation of this town. Its victims Were chiefly | 
= ng children ; whom it attacked with ſuch inſtant 
N Ry, that the beſt⸗directed means for relief were of 
lnele avail. The ſtate of the air went through all 
poſſible variations in the courſe of it, but with - 
percep eptible difference i in the ſtate of the difeaſe. 
general, the ſiek were kept ſufficiently cool, and 9 
properly ſupplied with diluting and acidulqus drinks; 
yet where they recovered it feemed rather qwing to 4 = 
leſs degree of malignity in the diſeaſe, or greater 
3 to aw” gle with it, than any ' peculiar ma- 
ere it ended fatally, * was uſually 
1 puſtules came to maturation ; and indee 
d many they ſhowed no diſpofition to advance after — 
: the complete eruption, but remained quite flat and KB 
pale. The gradual progreſs and decline of the '1 
_ diſeaſe will appear from the Tahle of Months. Its 
proportional virulence began to abate conſiderably | 
before it ceaſed. I cannot with certainty hay down 
the general proportion of deaths; but in one 2 
dourhood 
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ee I fun that . 5 29 who had the diſeaſe, | 
died, or about 2 in 5 in others the mortality was 
md. greater, and I have reaſon 0. believe it was dt 


eſs on the whole... It may . be worthy. 5 
obſervation that the proportion of females. who. died, 


to males, was nearly as three to two. While we 


lament the ſeverity of the ſcourge with which we 
have been afflicted, we cannot but highly regret, that a 
ptaclice, which experience has eſtabliſhed as ſo effec- 
tual a ſecurity againſt it, was ſo little followed. Not 
ten, I believe, were inoculated in the whole town 
and neighbourhood: theſe all did well, yet their ex- 
ample was not ſufficient to overcome ſome accidental 
| prqudices taken againſt it. Indeed, the poor, who 
were the chief ſufferers in this calamity, , beſides | 
has: prejudices, might be deterred by the idea of 
expence attending this branch of medical aſſiſtance. 
But if the opulent and charitable would reflect how 
exceedingly uſeful their benefactions directed to this 
point would be, that, by a proper encouragement of 
this practice the lives of 200 of the riſing generation 
might in all human probability have been ſaved to the 
public in the courſe of one year, the regret of having 
Toft ſuch an opportunity of doing good, would, 1 
hope, be ſucceeded by ſuitable reſolutions for ſome 
future occaſion. , It would be eaſy to ſuggeſt a plan 
for promoting the practice of inoculation at a very 
moderate expence; and, I am perſuaded, the taſk. of 
engaging, the afliſtance of the E would be the 
; 8 difficult part. 
With reſpect to the general Table of Diſcaſes, the 
vious uncertainty and inaccuracy of an enquiry 
which, in moſt calls, could only be made by the. 
2 | - Clerk 
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age 8838 Y 
. it in an ryient to the pur ſes 
| off ſcience 1 Wa, eee been — to 


give it a but the articles have 
— Seng frm, by juſt as they were g Na 
Indeed the alarming — of Confampton, wh which 


includes all thoſe returned under t 
of Weakneſs, ce 1 0 
to enable * 3 


under three different perigds of. age, 
the beter to judge of the different 


medical reader 

diſeaſes contained 5 
The Table Age and? Conditions , been 

a e and e 

in a proper rm ul qunds for the 

calculations in political — Þ this = it i 
hoped that _ utility of accurate bills of 

will be gegerall t; and that, ſinc the 

of . dd Aud e ned to one profeſſion, all v 


concur. in — a 


— : * 8 p 4 
| | © 
” * . - » 1 : pe” 
\ nd — — wt 4 * , * * had þ 7 . 5 4 a 
2 9 7 . * bo 
* ry 5 q 5 £ . X 
* 6 2 * ; 
= 7 — a — — C5 = — , 
4 a f A 5 ; * i 
| | Towns s : 
8 * ' — — — — 1111 
— — a — L, , e414 ö a 
| . , " <- 
1 ny * „ — * — - 
"_— 
% 
Ps — cath — - * — 
Fo — 
os — — 
a 
N . — — 2 on — — 
b 
a ans a _ — — — 1 
as — an 
— 3 8 


Vor. LXIV. 1 


— idr „ „„ 23 — 


ot, Ori: 


IA 1 13 © 


l = * 
AAAS — * 

4 2 R + 3 2 he 4 a 4 * 15 =y 4 2 TY he we 
VE OW" of 4 ae. 2.0 * 4 * 45 7 * He * 

y \ l * * CY % \ Fd 
= ; — * * 4 % * N 9 1; CE 
wi, * * = * — * 4 f ; 

K* 7 * Y 
ö 5 * * 
* * 
* * 5 = y 
= 2 - 1 
o * N wy 


0 


e 


4 Ty Job . beer e ae 2110 tl FI 
TIRE os! 4 BY 5 73. 47h 5 


Ee 


= 


L : 
3... "= 
- 
* 17 
* 


* > 


L 


ENERAL' 1 


5 


ABLE 43 8 


F > p- 4 » P 
, ; * 1 - - * 
< CY 8 ot 
; LE 4 
" *” . 
. as » ” 
* = 2 
5 i 7 N * * 
g . ' 7 F 3 
| | - « 

* * ** 


TA BL E 1 23 


— 4 


n y od * ' n þ * „ > mad Y 
4 * 1 9 * w_— >. my * * 9 Wu * « * * = oF * * * 

3 * 1 * y * * * 1 * 2 * 55 

4 | 2 . 5 2 N - * F Y 

5 * N > « * 
” * 2 4 — * = = youu of - — 1 - * # 
* ou a 2 - 
* * - * — 
” % 4 
' \ ; , . 
£& - = 
* . 4 i - 
, 
w 2 - 
* - F a 
„ 
% 
4 * * is * 
* — 
- 
vii * - 
1 * 
* 5 * ** 
: : 4 . 
= — 
= 


TABLE | i. DISEASES, 


Py , — ' 
| , : | * 5 * a. £ , * : . 


: 


|. 
| * 1 
| : 
| | a . _ ww Re, ä Spy S = — cables * ; 
| ! f | | — 
x : — . N : 
a : _ : . he as.” 
2 f — 1 1 . * 
ö =» - | 3 -- 
: 1 
BRB to 4 — 
= . »* | 
| =_— 4 f ; } 


-_ A %- 
, ; 8 
* Lad 1 7 is 1 
1 
. . 
4 6 + 
4 
— x „ 4 — 
= 
2 * * 4 
£ 
J. as: 
: 1 
. \ 
1 — 
% 


2 

_- 4 

— 1 
& + 


5 * K 
= 
"IT 
133 


nw 
* 


4 4 
4a» wo wc wo. r,, * 7 


1 


29 
- 
— 
- 


Ei re, UOTE PF 3 1.04 7 Be 6 . 
1 41 Ff; ji. "BH 


1 
* 
— 
< . — * 6 
wy = 
_ 
7 
7 
: 
x , : 0 * 
- > 
£ 
—_ * - 
. 
- _ -- 9 4 
| 7 
4 * 
* 
bs 4 


N __ "_ a * ne” — * % < * 
8 5 9 
. — 
—— * 1 
| | | „ 7 N 
| 9 gp 
| b 1 | | 
e | 
- " ff 5 3 * 8 
; «la A A ' * ex 7 t 128 - 18 1 * * / WM... % 0 
go 39/2 2.7 8 A ft 4 75 ma 9 0 1 2118 a 101 SF 44 1K «we N : 
£ 18 i * o : 4 „ 3 — * * eee *. 
11 2 | LEE 11011. 77 * * 7 Arete £3 _ 
no . lo "= lies iat LA 9188 2 8 
| S | ; | "kk . . >. 'TY 
bor — ters 
1 5 Wi 
vim? --* 


F 74 8 HY © 6. 2 HY | | q F F : | . | 
* * cy » 1 * — f 


* 


Extract of a Letter from Doftor — to 
33 2 ren — 99 
720% Nin ct! 14 1 RA f 13 15 
ni 21545185 Liv) off! ? 

at NQ ended Ban un old friend, Re: 
#1774 | Þ\ worthy clergyman/at-Carlifle, whoſe = 

great learping and 6 moſt ſei- 

e nec would have more diftinguithed him, had he 

| been placed: ĩn a more conſpicuous point of view, 

you. Wil nd that he, had heard of your Aker 

ment gn Derwent Lake, and has thrown - 11 

what: he could collect on chat ſubject; to which 1 

| have abjoined one NING — the relation of 
another Gentleman. ed a 


We IN 3 YN $35 Va 71 | = : ; 
| of from the Reverend. Mr. Faxzon, } 
. 1 a a 


05 


0 br. RROWNRIGS, | 
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ſame titre ago met. Minh Mr. Don, . ſur- 


E priſed me Wit an acebunt of an experiment vo 
bad * upon the Derwent water, in company with 
= 


——_ 2 


— 4 N * 


. 


others, but I ſuſpect all of a * little exaggeration. 
IS, " FLINY, mentions this property y of, ol as | 


hk cularly to the divers, who chade 8 of 5 it in his 
in order to have a more ſteady light at the bottom 


theſe animals are d 


the fiſhermen know. where-to — 


that they may be enabled to ſee the oyſters lyi 


1 * 
Sir JOHN PRINGLE 1 Dr. FRANKLIN. [. According 
to his repreſentation, the water, which had been in 
great agitation r inſtantly 3 upon 
uring in only à very ſmall quantity 
5 nnd a Guns 00 a the batt ho 'a little 
incredible. I have fince 2 Lene 


3 9 
The ſailors, I have been told, have obſerved ſome- x 


thing of the ſame kind in our days, that the wat 
is always remarkably ſmoother in the wake of a ſhip 
that hath been newly tallowed, than it is in one that 


is foul. — Mr. exzxnnanT alſo mentions an obſerta- 
tion of the like nature made by 


the ſeal catchers in 
Scotland. Brit. _ Vol. iv. Article sl. When 
ouring a very oily. fiſh, nch 
they always do under water, the waves above are 
obſerved to be remarkably ſmooth, and by this mar 


PLINY does not uſually meet with all the credit I am 
inclined to think he deſerves. I ſhall be glad to have an 


ener AR rn og Oy; and if 
5 ddl vid 


Y * _ 17011 


p 4 | 
+458 3 oa 


(a of Sir GILFRED LAWSON who — 5 in the army at 
Gibraltar, aſſures me that = fiſhermen in 5 place are c- f 


cuſtomed to pour a little oil on the ſea, in order to ſtill its motion, 


ng at its bottom; 
which are there ver * ge, and which they take up with a pro- 


inſtrument. « * ir GILFRED had often ſeen there per- _ 


formed, and ſaid the ſame was "Oh (ne of "the 
Spaniſh coaſt * erer [ad 4 


; | 
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| it 
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— upto the repreſentations that have been 
made of it, I ſhall not much heſitate to believe the 
old Gentleman in another more wonderful phano- 
menon, he relates, of Rilling a tempeſt only by 
throwing op a kale der g into the ar. C 919! 
en 16 20610971 nN s 01.26 Ment no tn 
Band of.« | Letter to Doctor b wniee ae * 

in 01 AEST N 1 5 2994 A 3 
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1 ke. A 5 * TN | London, Nov. "0 nN . . 
8 And 11. 1 8 * "7 ry y ire 12 2 * Hol. F . id _ 
5 E you. for. tha remarks of your : leans 


life. —1 had, when a 4 read and 
ed at Act s acccunt of a practice among the 
ſeamen of his. time, to fill the waves in a ftorm by 
pouring oll into the ſea; which he mentions, as well 
28 the uſe made of oil by the divers; but the ſtilling 
a tempeſt by throwing vinegar into the air had eſcaped. 
me. I think with your friend, that it has been of late too. 
much the mode to flight the learning of the antients. 
The learned, too, are apt to flight too, much the 
knowledge of the vulgar. The cooling by evapora- 
ion WAS, long. ag inſtanee of the latter. "This art of 
W the. waves with oil, is an inſtance of both. 
of * * you may not diſſike to have an account 

& al ve heard, and learnt, and. done i in. this, 

Take it if you pleaſe as follows. 

In 1757, being at frat in a fleet of 96 'fail hoon 


at Louiſbourg g. 1 obſerved the wakes of two of 
. to be remarkably ſmooth, while . all the. 


* 4 3 ruffled by the wind, which blew freſh.. 


Being: puzzled hes the differing appearance, I at laſt 
ur pointed 
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18 „The choks, ſays he, have, I ſuppoſe; 


been juſt emptying their greaſy water trough the 
— 7 which: has greaſed the ſides of thoſe ſhips 


ſome little contempt, as to a perſon ignorant of what 
every body eiſe knew. In my own. mind I m ſirſl 
flighted his folutian,: tho L was not able to think of 
another. But tecollecting what I had formerly read 
in PLixy, Þ refolved' to make ſome experiment of 
the effect of oil on water, when I hol, ave 

portunity., Tt te, 
 Aﬀterwirds being ag ain' it fer in Ga, I firſt c 
2 is N A A ted 
water, in e ſwinging lamp I made to han 

in the cabin, as a bed in mi 1 
438 of the edition .— ThisT was continual 
looking at and conſidering, ' as an ap 20 to 
| inexplicable. An old fea captain, th 
with me, thought little of 1 f 
of the fame kind with that of oi 4 
ſmooth i it, which he faid was a W ta of ale BER- 
MUDIANs when they would ike fiſh, which they 
could not fee, if the ſurface of the water was ruffloct 
by the wind. This practice T had never before heard 
of, and was obliged to him for the information ; tho' 
 - thought him miſtaken as to the ſameneſs of the 
experiment, the operations being different ; as well 

as the effects. In one caſe, the water is ſmooth: till 
the oil is put on, and then becomes agitated. In 
the other it is agitate before the oil is applied, and 
then becomes ſmooth. — The ſame gentleman told 
me, T it 6 the fiſher- 


2 little; and this anſwen he gave me wich an air = 


LY, 

men of LIS oN when about to return into the river, 
(if they faw before” them too great a ſurf upon the = 
bar, which they apprehended might fill their boats 
in paſſing) to empty a bottle er two of oil into che 
ſea, which wou the breakers, and allow 


chem to paſs ſafely y-: a confirmation” of this I have 


not ſince had an opportunity of obtaining. But. diſ- 
courſing of it with another 
deen in the Mediterranean, I was informed that the 

divers there, who, when under water in their buſineſs, 
need light, which the curling of che ſurface inter- 
rupts dy the refractions of ſo many little waves, 
lets ſonall quantity-of oil now and then out of theit 
- mouths, which rifing 
_ permits the h 
_ 1oformiſtions I at times revolved in 


of experimenital philoſophy. 


the common, large 
one day very 
eruet of a; and 


ſaw it ſpread itſelf with furprizing ſwiftneſs upon the 
ſurface ; but the effect of ſmoothing the waves was not 


pond,” which J obſerved to be 
rough with the wind, I fetched out a 


produced; for I had applied it firſt on the leeward 


ſide of the pond, where the waves wete lar geſt, and 
the wind drove my oil back upon the tangy - I then 
went to the windward. fide, where they began to 
form; and there the oil, though not mote than a tea 


= ſpoonful, pr 
yards ſides, which ſpread amazingly, and extend- 
ed itſelf gradually till ĩt reached the lee fide, making 
all that quarter of the 
as ſmooth as a looking-glaſs. iN 


Vor. LXIV. M m m Aſte 


perſon, who had often 


to the ſurface ſmooths it, and 
tto come down to them. — All theſe 


my mind; and 
wondered to find no mention of oben” in our 3 


At length being at CLAPHAM whins thts 0 on 


n it on the water. 1 


dan inſtant calm over a ſpace ſeverat_ 


pond, perhaps half an acre, 
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_- After'this,. un e take with. 8 
1 into the county, a little dil in the upper hal- 
low Joint of my bamboo, gane, with hich, I might 
repeat the Sn ſhould 'viters 
[00% 09:39 1880 


e Nen 5 oxporty 
and I found Kconfiantly to ſucee 3 N 
In theſs experiments; . ſtruck me 
with perticular ſurprize. This was the ſudden, wide, 
and ſereidle ſpreading of a drop of oil on the face of 
the water which; I- do not (dts that any body, bas 
hitherta copfidered; If a; drop!.of vibis-put on. a 
poliſhed. marble table, o ener lies 
N ; the drop remains in its: place, ſpread 
ing very little. But When put on Water it {preads 
ſtan: many feet. round, becoming. fo thin as to 
produce the priſmatic colauss; far.a con rable Pace, 
and beyond md moch thinner 85 to be inyilible, 
except in its effect of {modthing the'maves at a mach 
greater diſtance. It ſeems as 7 a mutual repulßhon 
detween its particles - took. place as ſoon as it touched 
the water, and a repulſion, la ſtrong as to act on ohet 
bodies 2 the ſurfare, as ſtrawa, leaves, 
chips, &. foreing them to recede every way, from 
the drop, as from a center, leaving a large clear ſpace. 
The quantity of this foree, and the diſtance to which. 
it will aperate, I have not yetaſcertained ; but I think 
it a — ar ped wiſh to weder db bees 
na . 1% Ft 4% 
In our journey to the 4 when: we had the — 
ſure of ſeeing you at Qrmathwaite, we viſited the cele- 
brated Mr. SMEAToN near Leeds, Being about to 
ſhew him the ſmoothing pe ret an a little pond 
near his. houſe, an ingenious. pupil of his, Mr. Jeſſop, 
then preſent, told us ot an odd 9 cn-that eh 
2 Which 
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fan) 


which had htely; occurred to him. He was. about to 
clean a little cup in which he kept oil, and he threw 
upon the water ſome flies that had been drowned-in 
chedil. Theſe flics preſently began to move, and turn- 
ed round on the water: very tapidly, as if ahey were 
vigorouſiy alive, deugh en examination be found 
they were. not ſo. I immediately: concluded that the 
motion was occafioned by the power of the repulſion 
abovementioned, and that tlie oil iſſuing gradually 
from the ſpungy body of the fly continued the mo- 
don. He. found {ſome more flies drowned--in oil, 
with which the experiment was repeated before us. 
To ſhew that it was not any effect of life recovered 
by the flies, I imitated it by little bits of oiled chips 
and paper cutin the form-of a-corhma, of the fize-of a 
common fly; when the ſtream: of repelling particles 
iſſuing for the point, made the comma turn cound 
the contrary way. This is not a chamber experiment; 
for it cannot well be repeated in a bowl or diſh of 
water on a table. A'confiderable ſurface of water is 
neceſſary to give room for the expanſiom of a ſmall 
| 3 oil. In a diſh; of water, if the ſmalleſt 
drop of oil be let fall in the middle, the whole ſur- 
face is preſently covered with a thin greaſy film pro- 
ceeding from the drop; but as ſoon as that film has 
reached the ſides of the diſh, no more will iflue from 
the drop, but it remains in the form of oil, the ſides 
of the diſh putting a ſtop to its diſſi pation by beer 
hiditing the farther expanſion of the film. 
Our friend Sir -JoHN PRINGLE being ſoon Her in 
Scotland, learnt there, that thoſe employed in the 
herring fiſhery, could at a diſtance. — where the 
ſhoals of herrings were, by- the 8 — of the 
Mmmz 9 water 


— out to. Keep 
5 — and prevent the forming of any waves. 


were, 


o a great exten. 7 
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A gentleman from Rhode And 6010 me, it has 
bent — mat the harbour of Newport was 

even + mot while any haling veſſels were in it; 
which probably aroſe from hende, that the blubber 
which they ſometimes bring looſe in the hold, or the 
leakage of their barrels, might afford ſorne oil, to 
mix: with that water, vrhich from time ta time they 
the veſſel free, and that fame oil 


over the ſurface of the water in the 


This tion'I would thus endeavour to explain. 
There ſeems to be no natural repulſion between 
water and air, ſuch as to keep them frorn cotning 


into contact with each other. Hence we find a 


quantity of air in Water; and if we extract it by 


means of the air-pump, the ſame water again er 
poſed to the air, will ſoon imbibe an equal quantity. 
Therefore air in motion, which is N in paffing 
over the ſmooth ſurface of water, may rub, as it 
upon that ſurface, and raiſe it into wrinkles, 
which: if the l eee are tis elements of 
future Waves. 
— he ſmal ieſb wave once | raiſed. Goth not immedi- 
y ſubſide, and leave the neighbouring water 
— but in ſubſiding raiſes-nearly as much of the 
water next to it, the friction of the parts making lit- 
tle difference. Thus a ftone dropt in a pool raiſes 
firſt a fingle wave round itſelf; and leaves it, by 
finking to the bottom; but that firſt wave ſubſiding 
raiſes a fecond, the ſecond a third, and ſo on in circles 


A ſmall 


1 a3 FP 
A ſmall * continually 
a great action. A 


— applied, though with no great 


ter ſtrength, 


whole ſtrength of the arm and body. 
ſmall firſt-raiſed waves, being continually ated up- 
on by the wind, are, though the wind does not in- 
creaſe in ſtrength, continually increaſed in m 


tude; rifing higher and extending their baſes, 4 | 
to Nen a vaſt maſs of water in each Wave, which. | 


in its motion acts with great violence. 


But if there be a mutual repulfion Sw the 
icles of oil, and no attraftion between oil and 


water, oil dropt on water will not be held together 


by adheſion to the ſpot whereon it falls; it will not 

be imbibed by the water; it will be at liberty to ex- 
and it will ſpread on a ſurface that, be- 
perfect degree of 


pand itſelf; | 
 fides being {ſmooth to the moſt 
polith, prevents, perhaps by repelling the oil, all im- 
mediate contact, keepi 


tual 
weakened and reduced to nothing by their diſtance. 
Now I imagine that the wind blowing over water 


thus covered with a film of dil, cannot eaſily 


over it, and leaves it ſmooth as it finds it. It moves 
a little the oil indeed, which, being 
the water, ſerves it to ſlide with, and prevents friction, 
as Oil does between thoſe parts of a machine, that 


would otherwiſe rub hard together. Hence * ; 
oil 


rating will produce» = 
applied to 4 weighty ſuſ- 
pended bell, can at firſt move it but little if re. 


the motion increaſes till the bell ſwings to its utmoſt 
height, and with a force that cannot be refiſted by the 
Thus the 


| 
| 
; 
ö 
1 
N 
4 
|; | 
1 
oy 


ng it at a minute diſtance from; 
itſelf; and the expanſion will continue, till the mu- 
n between the particles of the oil is 


catcb 
upon it, ſo as to raiſe the firſt wrinkles, but ſlides. 


between it and 
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oil: dropt on th the windward. ſide of a proceeds 
gradually, Lee Gre + AS may be ſeen by the {mooth- 
nels ies with it, quite to the oppoſite, fide. 
For hn wind being thus prevented from railing. the 
firſt wrinkles that Leal the elements of waves, cannot 
produce waves, which are to be made by continual- 
ly acting upon and enlarging. thoſe elements ſoa thus 
the whole pond is calmed. 
Totally therefore we hight topp refs. che 1 in 
anꝝ required place, if we could come at the wind- 
3 place where they take their riſe. This in the 
octan can ſeldom if ever be done. But rhaps 
| ſomething may be done on particular oc 8, to 
moderate the violence of the waves, Reer are 
in the midſt of them, and prevent their breaki 
hae hat would be inconvenient. 
For when the whos blows. freſh, there are con- 


. pond 


number of ſemall ones, Which roughen its furface, 
and give the wind hold, as it were, to 2 it with 
gteater force. This hold is diminiſhed by prevent- 
Ang the generation of thoſe ſmall ones. "And poſ- 
"7 ſibly too, when a wave's ſurface is oiled, the wind, 
in paſſing over it, may rather in ſome degree: preſs 
it down, and contribute to . rig again, 
inſtead of promoting it. 


This as mere con 


; — would have little weight, 
if the apparent effects of pouring oil into the midſt 
of waves were not confiderable, and as yet not 
«otherwiſe accounted for. 

When the wind blows ſo freſh, as EA * waves 
Pe not ſufficiently quick in obeying its impulſe, their 
tops being thinner and — are forward, 
broken, 
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broken, and turned over in a white foam. Com- 
mon waves lift a veſſel, withoat entering it; but theſe 
when large ſometimes break above and pour over it, 
doing great damage. "= 1 vo 1.8: 


That this effect might in any degree be prevent- 
ed, or the height and violence of waves in tlie ſea 
| moderated, - we had no certain account; PLInvY's. 
authority for the practice of ſeamen in his time being 
| lighted. But diſcourſing lately on this ſubject with 
his excellency Count BEN TIN ck of Holland, his ſon 

the honourable Captain BENTINCE, and the learn- 
ed profeſſor ALLEMAND, . (to all whom I ſhewed 
the experiment of ſmoothing in a windy day the 
large piece of water at the head of the Green Park ;) 
a letter was mentioned which had been received by 
the Count from Batavia, relative to the ſaving of a 
Dutch ſhip in a ſtorm, by pouring oil into the ſea. 
I much deſired to ſee that letter, and a copy of it 
was promiſed me, which I after ward received % 


() Extrait d'une Lettre de Mr. TENGNAGEL a Mr. le Comte de 
BRENTIxc, ectrite de Batavia le 15 Janvier, 1770. | 
Pres des iſles Paulus & Amſterdam nous efſuiames un orage, qui 

neut rien d' aſſea partieulier pour vous Etre marque, fi non que 

notre capitaine ſe trouva oblige en tournant ſous le vent, de 
verſer de Phuile contre la haute mer, pour empecher les vagues de 
ſe briſer contre le navire, ce qui reuffit a nous conſerver, & a &e 

d'un tres bon effet: comme il n' en verſa qu'une petite quantite- 
à la fois, la compagnie doit peut- tre ſon vaiſſeau à ſux demi 
aumes d'huile d' olive: Jai ẽtẽ prẽſent quand cela s'eſt fait, & je 
ne vous aurois pas entretenu de cette circonſtance, fi ce n ẽtoit 
que nous avons trouvẽ les gens ici ſi prevenus contre l' experience, 
que les officiers du bord ni moi n' avons fait aucune difficulte de 
donner un certificat de la verite ſur ce chapitre.. 


Extract 
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1 except 
E. «bs in Wea he hip, to 8 
40 fea, ST rage II hers. which 
< hadan excellent. — and-ſucceedEd in preſery- 
ig 'us. — Ag ed out but a little at a time, 
the Eaſt Iadia comp company owes perhaps its ſhip to 
ce only fix demi aumes of oil - olive. I was preſent 
e updn deck when this was done; and I ſhould not 
5 E een deere. 2 
*< we have found people here ſo prejudiced againſt 
the experiment, as to make it neceſſary for the 
< officers on board and myſclf to give a certificate of 


« the truth on this head, ers vel e wade no 
6 * difficulty.” | 


| Onthis 3 I a Captains ZENTINCE, 
a thought which had occurred to me in reading the 
voyages of our late circumnavigators, particularly 
where accounts are given of pleaſant and fertile 
illands which they much deſired to land upon, when 
ſickneſs made it more neceflary, but could not ef- 
fect a landing through a violent ſurf breaking on 
the ſhore, Which rendered it impracticable. My 

idea was, that poſſibly by failing to and fro at ſome 
diſtance from ſuch lee ſhore, continually pouring oil 


into 


"ra 1 
into the ſea, 8 


and leſſened before they reached the ſhore as to abate 
the height and violence of *. nll 
landing; which, in ſach circurnſtin 
of ſufficient im 


gentleman, - oy is ever — to promote what.; 
be of public utility, though his own: in 
ventions have not 


always met with the countenance 


they merited, was fo obliging as to invite me 


to Portſmouth, where an opportunity would | 
bably offer, in the courſe of a few days, of Si. 


the experiment on ſome of the ſhores about Spit- 
propoſed n 
ban as ke . 


head, in which he kindly 
me, and to give affiſtance with ſuch boats 
BY 7 fy. Accordingly, about the middle of 
October laſt, I went with ſome friends to: Nd 


MOUTH; and a day of wind happening, which made 


near JILLEECKER, we went from the Centaur with 
the' long-boat and. bar 


_ diſpoſition was this: the Io 
about a 
the company were landed behind the Point (a place 


placed themſelves oppoſite to the long-boat, where 
they might obſerve the ſurff, and note if any 


occurred in it, uſing the oil. Abate vows, 
in the barge, 
as far from her as ſhe was from the ſhore, — 


trips of about half a mile each, pouring oil con- 
tinually 


in the cork, ſomewhat bigger than a * 
„r 


might be ſo much depreſſed 
NN 


* in 


@lee-ſhore between HASL AR HOSPITAL and the Point 


ge towards that ſhore. Our 


ng-boat was anchored 
a quarter of a mile from the ſhore; part of 


more ſheltered from the ſea) who came round and 
— 
upon 

plyed to windward of the long * 


out of a large ſtone- bottle, through a hole 
Nun T he 


1 
1 
17 
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The experiment had not, in the main int, the 

ſurteſs" See i - for HJ matertal ain pint, was 

oBferyed in the Hkig x öl fores E the fürff upon the 

4" but" thoſe" Who' werk itt che long⸗ boat could 

obſerve à tract öf fmoothed Water, the whole length 

. Uiltatice in whidh'the barge poured the oil, 

"atid radwallyf reading in breadth towards the long- 

boat 1 call it ſmoothed” nat" that it was laid level; 

büt bhecztlle“ thou p the fwell continued, its ſurſuce 
ned by the wrinkles, or ſmaller waves, 
ie; and none, or very few white- 
cap (or WN whoſe tops turn over in foam) ap- 
peared ini that whole ſpate, though to windward 
and leeward- of it there were plenty and a Ry | 

that came tound tlie point urider fail, in her v 

Portſmouth, ſeemed to turn into that tract of Ber, | 

© and to uſe ie froth. end to ana u Piece of turn 

_ Sa may be of uſe to relate cho Arcata cpm 

& an experiment that does not ſucceed, fince they 
may give hints of amendment in future trials: it is 
therefore I have been thus particular. I ſhall only 
add what TE apprehend may have been the reaſon of 

dur diſappointment. 

„ I conceive, chat the ere f oil on Water is, 

. firſt, to prevent the raiſing of new waves by the 
wind; and, ſecondly, to prevent its puſhing Uſe 
before raiſed. with ſuch force, and conſequently their 
continuance of the fame repeated height, as they 
would have done, if their furface were not oiled. 

But oil will not prevent waves being raiſed by another 

power, by a ſtone, for inſtance, falling into a ſtill 

pool; for then riſe * the mechanical impulſe 


C 5 


of the ſtone, Which the grealigaſ,,on,, the. la- 
rounding water cannot leſſen, or prevent; as. it. can 
prevent the winds catching the he Girly a 793 A rain 
into waves. Now, ae e 
the wind or any othe t power, Fu the; lame me- 
chanical operation, by which: bey e continue . 
and fall, as a, pendulum. will continue to fin 


long time after the force, ceaſes to aꝙ b VII 990 
motion was firſt produced: that motion will, 


ever, ceaſe, in time; but time is neceſſary. 
fote, though oil ſpread. on an agi Tea, 
weaken the puſh. of the wind on tho 


D 


Ta 8 9 2 
3 fn 


* 


ſurfaces are 7 — by it, Td by receiving les 


freſh impulſe, they may gradually ubfide;.. 15 4 


conſiderable time, or a 
will take 


e through which they 
time to moye, "way, be neceſſary to, make 


the effect ſenſible on any ſhore in a diminution, of 


the. ſurff: for We know, that when wind ceaſes 
| ſudden) x; the wayes it hes raid raiſed do. not a ſoddenly 


ſubsde, ut ſettle graduall 


Ys. 4nd 
till long after the wind has ceaſed. 


So though. we 


ſhould, by oiling them, take off the effect of, wind 


on waves already raiſed, it is not to be ex 


pected that 
thoſe waves ſhould be inſtantly levelled. The mo- 


tion they have, received will, for ſome time, con- 


tinue; and, if the ſhore is not far diſtant, they 
arrive there fo ſoon, that their effect upon it will not 


be viſibly | diminiſhed. Poſſibly, therefore, if we 


had — our operations at a greater diſtance, the 
effect might have been more ſenſible. And per- 
haps we did not pour oil in ſufficient quantity. Fu- 


ture experiments may determine this. 


Nn n2 I was, 


are not quite down 
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I was, however, greatly obliged to Captain BEN- 
'TINCE, for the chearful and randy aids he gave me: 
and I ought not to omit mentioning Mr. BAxks, 
1} E Per R. and Dr. BLAG- 
Xperiment; during that 
ant wa RY patience and activity 
Ja _ dy Whol fn the 1 . 
— aw e, ſuc cially as mi - 
fibly 21 uſe Ges in Masten of diſtreſs, _> 
E would with you to communicate this to your 
ingenious friend, Mr. FARISH, with my reſpects; 
and believe me to be, with ſincere 2 
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Redde, IM „ K Sa 3 of my 88 
3 - the Royal Society, and as the | 
firſt tribute 1 owe her, I have. the hongur wa 
herewith two- real novelties, which T think worthy: =_ 
of her notice. 
The firſt is, a new as; and my preliminary de 
ſcription, of a new Archipelago in the Nerth, diſco- 
vered a few years ago by. the Ruſſians, in the N. 1 | 
beyond Kamtſhak a. „ Hl 
The ſecond is à piece of raw and native iron; of  _ l N 
which Mr. PALLAs, one of our academicians, who: | 
has theſe five years been employed in making re- | 
ſearches in natural hiſtory, in the provinces of the = 
. Rufſian empire, has diſcovered laſt year a hillock or 
maſs, weighing fiſty puds (the pud conſiſting: of forty: 
| Ruſſian pounds) in Siberia, in the mountains called. 
NEMIR, between the rivulets Ubec and Siſim, which. 
fall into the river IENISs EI, ſcarce one hundred fa- 
thoms from a ich mine of loadſtone or iron (-), 


(4) See the artiele in the Peterſburg Gazette. 
8 You 


— 


| e about forty puds (0, of raw or native, ſoft 


You know, sIR, that the en of raw or 
Fer iron has Ritdeo been doubted ; but I ſhould 


WE. tf thi K. th Wy . diſcovery "Ieterrpies, the 


ſtion; efpec f it is need that i in the 
25 1 8 wh, this rials has been found, / there 


is \ nor: the leaſt trace extant of any ancient forge, nor 

y place that night leave room to ſulpect that there 
nal dig. in set times, any works of iron ore, 
which bad been melted, and : erwards abandoned 
to that maſs. 


Should any doubt remain concernin 4 the Süden 
of the native iron, and the authenticity of this diſ- 


covery, I ſhould rather ſuppoſe that, end ages 280, 


there might have been a Volcano, which: y melting 
the iron ore had formed. the above. maſs, to which 
mi bt afterwards have been Joined the little hya- 
cinthine ſpars and eter ſones which are now mixed i 


with it. 
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Tranſlation of an Article in the «Pero © Gazette 
1 el Sept. 6, 1773. 


406 l academy expects from bells a black als 


and flexible iron, which the academician PALLAS 


Has diſcovered during his refidence in the neigh- 


bourhood of the river JEx1sE1. This very remarkable 
and huge lump is of a ſpungy texture, of the moſt 
perfect and malleable iron, whoſe cavities are cloſely 
filled with ſmall poliſhed pieces of hyacinthine ſpar, 


Tome round, ſome with flat ſurfaces, and all of the 
colour of tranſparent amber. 


© Io maſs, in its preſent ſtate, weighs 152 Ruſſian pounds. 
3 


J. 


as. | 

The maſs (of which ſome conſiderable pieces 
have already been received) is ruſty only on the 
ſurface; but the interior has, been "preſerved, by a 
kind of black varniſh that.” 15 ſpread” 0 over the 


10 015 


ion, W Ng an regula ar form. blun tf at, the 


corner 
This n way be b bent and ham: a; 525 0 when cold, | 
and, when moderately heated, 0 de 1h ſhaped into — 


nails and other tools; but, in a. v iolent heat, an | 
eſpecially if in order to ſeparate it 752 the ſparr xy i 
particles it is thrown into ſmelting ovens, it becomes 
brittle, granulated, and will not I” again in the 
forge. 

79 maſs was found lying on the ſurface, at 
the top of 1 woody eminence, not far Fai 1 
19 calle the Tartars, NEMIR between 
the two- Coutts Fel and 815 im, Which fall. from the 
right into the JEN1$E1; a little below Abakanllot _ 
Oftrog, and ſcarce 100 fathom-from a rich mine of 4 
hard ore of loadſtone. 
The appearance and 'pature of ane ak 

the qualities of the iron, of which it chiefly cons 
ſiſts, are ſo deeiſive, that it cannot be doubted but 
that it has been thus produced by Nature; and if ſo; 
the exiſtence of native iron, which has hitherto been 
queſtioned, is eſtabliſhed- beyond all contradiction; 3 
eſpecially if it be confidered, that no trace of any 
old iron work, of which there are many in the Si - 
berian mountains, is to be met with in the deſart 
where the maſs was found ; and that the mine above- 
mentioned was not opened before the year 1752. 
when the miners, who were there employed, firſt 
diſcovered this maſs of iron: ſince which time no 


a further notice had been taken of it. . 
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XVI. 07 Torp edos fond on . c 7 
England. * a Letter from John 

Wald, fr E. K 8. te Thomas Pen- 
_ 255 5 R. S. 


DEAR sn, 


| Redde, June 23,Þ HO the Author of the Britiſh Zoo- 
I I logy it will, I am perſuaded, be 
no unwelcome information, that the Torpedo, or 
Electric Ray, frequents the ſhores of his illand, 
contrary 20 a received opinion among Naturaliſts, 
-who have in general. confidered it as an inhabitant 
only of warmer climates. 
— 40 x 4 conſequence of inquiries I had ſet on foot in 
ſome of our "haters fiſhing ports, two Torpedos, 
th. taken in Torbay, one in the beginning of Auguſt, 
: and the other in the beginning of November, laſt 
| Fear, have been actually ſent up to this metropolis. 
The firſt, procured for me by the good offices of 
Mr. Amyatt, Apothecary in Berkeley Square, arrived 
«during my abſence; but it was examined, and the 
electrical organs were ſucceſsfully injected, by Mr. 
John Hunter. The ſecond, forwarded to me by 
Mr. Grant, a principal Fiſhmonger in the Land- 
carriage branch, then at Brixham, came up very 
freſh and perfect, in one of bis fiſhn- machines. This 
8 — 
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weighed, and meaſured before it was touched by 
* + Adiag knife, and found it to weigh fifty- 
three E avoirdupois, and to meaſute four feet 
in length, rene feet and a half in is etreme brładth, 


ur inches and a half in its a treme thic 
e 12 5 


orpedo I with in the hei 
 bourhdod* I A * Rochelle, Whire * bpwards of "ſe 


venty paſſed through my hands, A little are 
than ten pounds, and meaſured not quite two feet in 
length, nor quite fixteen inches 1 in breadth : and the 
largeſt I have read of is.that-mer N edi to 
Lorenzini (, weighing twenty-four pounds, with- 
out doubt of Leghorn, which make about e 
avoirdupois, Though in Mediterra a 
has been eyet confidered as of an ext fordinary hize, 
it is exceeded, 1 in Freight NY, three to one by. yr 
enormous Britiſh Torp 1 
The back of it was . a dark. alh- 1 2 Wich 
ſomewhat of a purple caſt, but not. at all 117 55 like 
thoſe of the Atlantic Coaſt of France, hor, egulatly 
marked with , 28 they ; have. en ale d, Ike 
| * — * part 
was 2 ug ſkixted howeyer. with th "I un aſh- 
colour, Which towards its tail became almoſt uni- 
verlal. Tc fi de fins being a a little contracted and, 
ed the preciſe meaſurement. of its 
breadth, bas it appeate to hold the general propor- | 
tion obſerved in. thoſe, of la Rochelle; that is, the 
breadth was two-thirds of the lenge ON Wa electric 


364 TY, 
(a) Lorenz, Oſſ. intor. alle 3 p. 1 


() The breadth of the Ray- Torpedo of Brazit is, acc. rding 
to Marcgrave, juſt one-third of the length, falling in lk che 
proportion of the Sguatino-Raia. See Mareg. Lib. iv. Cap. 6. 


Vol. LXIV. Ooo organs 


| organs likewiſe were proportionate with theirs, each 


and eight in extreme breadth. In ſhort, the Tor. | 
pedo of Torbay no way differed from thoſe.I faw in 
the of Biſcay but in ſize and colour; and per- 
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organ meaſuring fifteen inches in extreme 


haps this difference may 


be thought rather caſa) 


than denoting a ſpecific diſtinction. 


1 nancy. The inteſtines contained, 
lime, two vertebres of a fiſh, ſeemingly 


and fully 


It was a female, without any figns of preg- 
with ſome black 
of the 
cod kind. The clerical organs of this Torpedo 
were likewiſe injected by Mr. Hunter, though not 


with his firſt ſucceſs, from the burſting of the artery 


in'the operation ; he determined, however, the num- 
ber of columns in one organ to amount to 1182, 
confirmed the obſervation he formerly | 
_ that their numerous horizontal | — were- 
very vaſcular. 
Shall I take notice * the reſt of this Py was 
dreſſed and brought to table, and that ſome of my 
friends ſuffered a little for their curiofity in taſting it? 


Rondelet ſpeaks unfavourably of the Torpedo as food; 


and tells us, that at Venice the Prefe& of Health 
forbids it to be fold in the market. But to deem it 


wholeſome diet, we have the ſanction of Hippocrates 


as well as Galen; and if forbid at Venice when 
Rondelet was there, in the markets of France I 
know it to be ſolff@. The truth is, that the electrical 
organs, which Make one half of the animal, are, 


though wholeſothe to be eaten, an inſipid mucilage ; 


but its muſcular: part is, at leaſt, as palatable as the 


fleſn of the other Rays: among theſe the old and 
overgrown are ver in little requeſt. Our Torpedo 


= * , 
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I» plenty in theſe parts, as it rarely happens that 


14 


wes ſuch ; and -we muſt beſide confeſs 
that, as a rarity, it had been kept too long. 
_ The rſt T o was not weighed 3 but Mr. 
| Hunter, who examined both, aſſured me, that they 
appeared to him equal in ſine, and alike in every 
other reſpect; indeed their electrical organs, pre- 
ſerved to this hour, ſhew them to have been of the 
_ fame magnitude. The * was a female likewiſe, 
= and not pregnant. 

The following accounts were received from Brix- 
bam, concerning Torpedos found in that quarter. 
From Mr. Philip Lyde, Surgeon at . who 
forwarded the firſt, on the 4th of Augu 
„ ſend a T 


orpedo, or Numb-fiſh, ＋ 

e when living, the greateſt effect, as I am —— 

0 « by: the men who caught it. There have been 
« three faken this week. The one ſent ſeems to be 

4 of the largeſt ſi za. 

In an earlier account, dated the 23d June, it 
is mentioned that one or 0 0 there every 

week. 

From Mr. n. . ** ſent the lecond 
Torpedo, on the 3d November, 1773. 
The Torpedo, or Numb-fiſh, is by no means 


« more than one is taken at a time; nor can the 

4 proper ſeaſon for catching them be aſcertained, = 
they have been ſeen at all times gf the year. The 

« uſual depth of water in which they are caught is 
4 from thirty-ſix to forty fathom ; — being of the 

Ray kind, they are commonly taken with them. 

As to the time when their young are to be ſeen, no 
0 Ne information can be obtained; but it is 
1 000 2 . | * imagined 
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24 « imagined that the ſeaſon for them and.the Rays I, 
the ſame. Their numbing quality 1 is pretty-ſtrong 
c through the net, though much weaker than when 
tc they. are taken out. The general name by which 
they are known here, is the Numb or Cramp-fiſh. 
„Few or no ſmall Torpedos are to be met with in 
e theſe parts, thoſe hitherto caught being from ten 
te to fixty, ſeventy, and eighty pounds weight ; 
« which may probably proceed from- the young 


being thrown away Se with other offal 


« fiſh.“ 
At la Rochelle, during the intire month of Joly, ; 
ö ot of the larger nn Torpedos, being thoſe from 
fifteen inches to two feet in length, were — with 
an uncertain number of eggs in their matrices, the 
_. largeſt females appearing to have the greateſt num- 
ber. The eggs of the ſame female differed little 
from each other as to forwardneſs ; nor did the eggs 
of one female differ much from: thoſe of another: 
the embryo in all was but little advanced. A leiter 
from M. Saunier of la Rochelle, written about ſix 
weeks after 1 had left that place, informed me, 
that on the roth September, he opened à very large 
Torpedo of about two feet and a quarter by one 
and a half, and difcovered floating in the left matrice 
nine feruſes quite formed, near two inches long, and 
diſtinct from them nine eggs in no ſtate of forward- 
neſs; and that in the right matrice he met with 
four ſuch fetuſes and nine ſuch eggs. The obſer= 
vation, therefore, of Ariſtotle, that the Torpedo 
brings forth at the autumnal equinox, is well founded, 
notwithſtanding Lorenzini has queſtioned the fact. 
From the remarkable ſuperfetation in this inſtance, 


we may beſides infer, that the Torpedo, agreeablx 
| to 
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to Ariſtotle's information, concerning the cartilagi- 
nous fiſh in general, goes with young near fix months; 
as the eggs here found ſeem, from their being ſo. 
little advanced in ſo late a time of the year, to be 
deſtined for the ſpring · brood. Lorenzini's diſſections 
of female Torpedos big with eggs in February and 
March, and of others without any in April, ſhew 
that they produce about the vernal as well as au- 
tumnal equinox. This was confirmed by the many 
young Torpedos we met with in the month of July, 
| from four and a half to ſix inches long, which were 
evidently the offspring of that year. Among theſe, 
however, was one, taken on the 4th July, weighing 
one ounce, and meaſuring four inches and a half 
by three, which had full its native yolk unconſumed 
in its, abdomen. By this circumſtance it appears, 
that there may be a production likewiſe at Mid- 
ſummer; but our general obſervations led us to con- : = 
clude; that it principally takes place at the two equi-= # 
noxes.. I have dwelt the longer on the ſeaſon in = 
which foreign Torpedos bring forth, as we are yet 
entirely ignorant on that point with regard to thoſe of 1 
our colder climate, and as this knowledge may, in — 
ſome degree, aſſiſt us in knowing when and where | 
to look for the animal. Moſt fiſh, we are told, ap- 
pos the ſhore in the ſummer ſeaſon; and the 
Torpedo will doubtleſs then, in queſt of food, and 
of a warmer element, both for itſelf and for its " 
young, haunt the ſhoal water. In the cold and tem- - 
peſtuous part of the year, we ſhall probably find it if 
in a deeper fea, which then affords it the more mild | 
and ſlill retreat. 
My learned friend Dr. George Baker has procured 


for me a drawing and ſome account of a Torpedo, 
taken 


= - 
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[#9 1 
taken about five years fince in Mount's Bay in Corn- 
wall. The particulars, as they were lately collected 
by Mr. Scobell of Penzance, from the fiſherman 
4. took it, are theſe: that he judged it on me- 
ce mory to have weighed about forty pounds, and to 
« have been about three feet long akd k two and a half 
broad; that its ſkin was ſmooth like an eel, - dark- 


— bröbyn on the back, and white underneath; and 


« that it had been caught with a large hook, in the | 
month of March, on ſandy ground.” 

For the ſake of Oppian's fine deſcription of the 
capture of the Torpedo, which Claudian has elegantly 
paraphraſed, and which you, ſtruck with the — 
have rendered in Engliſh metre, I am glad the Tor- 
pedo is found to take the hook. That deſcription, | 
though thought to have been fabulous, proves to be no 
leſs juſt in each circumſtance, than, as it was always 
_ confeſſed to be, poetically beautiful in the whole. 

But to catch with the greateſt ſucceſs the Torpedo, 
as well as other flat fiſh, which keep near the 
ground, the trawl, or drag-net, muſt beg uſed. This 
kind of fiſhing is much practiſed in Torbay; but in 
Mount's Bay, as I am informed, not yet adopted; 
which may be the chief reaſon why the Torpedo has 

but ſeldom been taken at the one, and ſo very fre- 
quently at the other place. W 
I had an opportunity laft autumn of making a 
Thort viſit to Dungarvan in Ireland, where Smith in 
his Hiſtory of Waterford, as you have remarked, men- 
tions a Torpedo of fix or eight pounds to have been 
found about thirty years ſince. The fiſhery there, 
which is very confiderable, is wholly carried on 
with hook and line, and the fiſhermen were entire 
ſtrangers to the Torres But at Ring, a fiſhing 
village 


2 


lage in the neighbourhood, 2 about forurs 


vill 
teen or fifteen l veſſels, with which they. prac- 
tiſe pole-trawling, the fiſhermen were acquainted 
with it. They told me, that they ſometimes caught 
one or two in a year, and ſometimes none for two. 
or chree years; that they had taken two that year, 
and one the year preceding; that theſe were about. 
eighteen inches long, and fourteen broad, and were 
caught a league off ſhore ; that the filh benumbs 
thoſe who touch it, and that they had been be- 
numbed by it; and that its name in Iriſh is 
 Aungbelldw. From this name it might ſeem that they 
confounded it with the Angel-fiſh : but by their 
deſcription, both of the animal and its effects, i it Was. 
plain they knew and meant the Torpedo. 
To prove the electrical effect of the animal, the 
curious ſhould be informed, not only where to find, = 
but how beſt to preſerve it alive. T be Electric Ray is 
ſo far amphibious as to exiſt in air twenty-four 
hours: in freſh water. it ſurvives but little longer. 
Well-boats kept in falt water, and , not put into 
much motion, may beſt ſuit it : In reſervoirs on ſhore, 
which on ſea-coaſts are not unfrequent, it will be 
ſubject to be annoyed, notwithſtanding its elec- 
. trical armour, by the Sea-leach and the common 
Sea- crab. A commodious well-boat we experienced 
might ſoon be made from a ſmall flat- bottomed boat, 
termed by the French Ponuſſe- pied; which, parti- 
tioned with laths into three or four chambers, and 
ſecured in the ſame manner at the top, kept floating, 
from its leaky ſtate, juſt even with the water. In this 
pen we were able to preſerve them ſeveral days, and 
ay without food ; for though 1 in the aged of 
theſe 


TT -.- -- 
theſe animals, when taken, a Plaice or Surmullet 
may, as we have ſeen; be found, yet in conſine- 


ment they neglect all kinds of prey: it will be cafy | 


however, as they are of a quiet nature, to force 

them to ſwallow food, if neceflary. N 
But the frequent, and perhaps favourite ſituation 
of the Torpedo is to lie in concealment under ſand. 
If be he placed by deſign, as he is ſometimes 

left by accident, in any hollow of a ſandy beach, 
from whence the tide has juſt retired, he ſwims to 
that brink where the water is ſtill draining away, 
and on finding himſelf unable after repeated at- 
tempts to puſh himſelf over the ſhallow, and follow 
the courſe of the tide, he begins with admirable 
addreſs to bury himſelf in the ſand, and by a gentle 
but quick flapping of his extremities all round ſoon 


inks himſelf a bed, and in the action throws the ſand - 


in a light ſhower over his back. Neither the animal 
nor the ſpot he is in can now be diſtinguiſhed ; 
fave only that, on a nice ſearch, his two ſmall inſpi- 
ratory foramina, and their membranes at play, may 
be perceived. It is in this ſituation that the Torpedo 
gives his molt forcible ſhock, which throws down the 
aſtoniſhed pafſenger who inadvertently ſteps on him. 

1 have thus ſhewn that Great Britain too claims the 
Torpedo, or Electric Ray; that ours is the broad 
. marine ſort, which Socrates, as Meno thought, 
relembled; and that it is the lac Torpedo, whoſe 
influence ſubdues obſtinate Head-achs, and the Gout 
itfelf (). In announcing to our Naturaliſts and 


— (c) Scribonius Largus, Cap. 1. & 41. See alſo ſeveral of 
the early phyſicians, Roman and Arabian, for different cures 
attributed by them to the effect of the Torpedo. e 
Electricians 
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Len, 1 
Electricians the preſence of this 
ſhould certainly felicitate our Invalids on their 
quiſition, but the Leyden phial contains all 
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XILVn. — 4 double ts 
and Vagina. By John Purcell, M. B. 
Profeſſor of W Ka in the College of 
Dublin. 0 ammiluicated * Dr. Mor- 


b 
| | Dublin, April 7, 1774 

Ledde, June 23, W AST ſammer the body of a 

. woman, who had died in labour 


in 1 the ninth Ho" of her pregnancy, was diſ- 
ſected at the Anatomical Theatre of Trinity Col 
lege. Upon opening the abdomen, an uterus ap- 
peared of ſuch a fize and form as are generally ob- 
ſerved at that period. It contained a full grown 
Joetus ; but was furniſhed with. only one 6varium and 
one fallopian tube, which were ſituated on the right. 
fide. On the left was placed a ſecond uterus unim- 
pregnated and of the uſual ſize, to which the other 
_ evarium and tube were annexed, But theſe two 
uteri were totally diſtinct and ſeparated from each 
other, except at the lower extremity of their necks, 
where their union extended a quarter of an inch, 
and an-acute angle was formed. between them. Thane 


was. nothing extraordinary in the formation of the 
external. parts of generation; but from each fide of 
the” meatur wrinerius a membrane ran downwards ;, 

and. 
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And het e 4 this eee" _” -- | 
ft rween them were joined together à little below:it, 
60 #540 fog, by their union, a feptum or mediafinun, 
which taking the remainder of its origin from all 
chat Peerdnet ridge calle the ſuperior ein 
and defeending pefpendiculatiy, was Gd e 5 
the inferior columns, ſo as to extend from the e en- 8 
tate of thee aging a as far backward: as iti poſterior | 
ecktremity, and thus to did it into two tubes of 

nearly eqöaf Aimenfions, But each of theſe did not 
lead folely te the Womb of its on ſide; for the 
right iu became gradually wider as it ran back 

ward, and iat laſt was fo far dilated as to compre- 
Fend“ ats eirchmference, the vtifices of both 
Het; ; {while that on che leſt Kde; having taken an 
3 direftion; ended in dude far,” or dlitum. 
Juen 4-conforination might have rendered it totally 
oſt 21 t Prewent which,” Nature, fertile in expe- 
diefits, ſeems to have had recourſe to a very extra - 
ordinary ceeenee. This wass fiſſure in the jep- 
rum it inch in length, and about an inch diſtant 
from the womb of of hat fide. - Although its circum- 
fſeerehee wagperfettly ſmooth, we muſt acknowledge = 
that it might have ariſen from an accidental rupture 
* of che pH y'the bps of the wound not uniting, 
aud, in Preceſs of time, becoming eallous; and 
A yetz 1 invagine, that che parts were originally formed 
in this manner, in order to ee a communica- 
tion between the two uagin -— ct. 
Thus it appears, that both nos: in Fang | 
prepmaited through either vagina, as that on — 
right fide led directly to both; and as, by means of 
che: ere in 2 the ſemen could eaſily be 
771 thrown 
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RO al 
thrown ſrom the left ' vaging into. the right, where 
_ the, apertures. of the two wombs,, were, placed. 
Through the. latte ng * uteri woyd ſeem to 
bave an equal Seve nce for. impregnation; for, not- 
| withſtanding, that Which contained the eus was 
placed almoſt directly in a. line with the axis of the 
right vagina: yet this probably was not its original 
poſition; but by degrees its bulk increaſed ſo much 
as neceffuily to-oceppy the. middle ſpace, and puſh 
the unimpreguated one aſide. But, however ſur- 
prizing it may ſeem at firſt view, yet there is reaſon 
diſtance, would: be much mote apt td conceive, an 
the other, if the left vaging only had bean made uſe 
cloſed up and covered the left. os cinem and, as ſuch 
vould probably be the caſe in copulation, the ſemen; 
over to the right orie, where: its anttance could 
hazard a conjecture, I think. it more likely,; fine the 
right uterus alone conceiyed, that, the leſt vagina had 
generally been employed. 1 1 90 m ern 
It was a prevailing opinion among the angients, that, 
male children were conceived in the right fade of the 
womb, and females in the left Having to, few oppor- | 
tunities of diſſecting human; ſubjects, theꝝ depended too 
much on the analogy of the ſtructure of brutes, which; 
has been the principal ſource of the many erroneus 


_ deſcriptions which we meet with in their Works. 


It is well known that the aer, of many quadruped 
is divided into two cornua, in which, the fe are 
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lodged ;. and it was not very abſurd to conchide, 

that Nature might have formed them for the diſtinct 

repoſitories of the two ſexes, Accordingly this was 
ſuppoſed to take place in the human aterus, which 

has been deſcribed and delineated as if diſtinguiſhed 


is received in ſome places to this day, that a very 
ſure prognoſtic, with regard to the ſex of the child, 


the tumour is more ſenſibly felt. Diſſections being 
now more frequent have proved, that the human 


womb generally has only. one undivided cavity; ſo 
that the foetus, let it come from which tube it may, 
will, when arrived to a certain fize, occupy it en- 
tirely.” This obſervation, however, is not ſufficient 


to xefute the ſuppoſition that each ſex might have its 


peculiar ovarium ; and ſome authors pretend, that 
they are able to determine how many males or fe- 

males any animal has brought forth, by examining 
the number of cicatrices on its ovaria, For, when 


was found ſtill full of veficles, but the left quite 


exhauſted. That this is not always the caſe in 


brutes, appears from the obferyation of Dr. HARVEY, 


who frequently found male foezus' in the left corn, 


and females in the right. In the human ſubject, 
opportunities of aſcertaining this matter muſt occur 
very ſeldom. We have an inſtance, recorded by 


CYPRIAN, where both a boy and a girl were con- 


ceived, although the right tube was wanting. But 


the preſent caſe affords another example, which is 


deciſive; for here the impregnated aterus had not 


the ſmalleſt communication with the left 0varium of 


tube, and yet it contained a female foctus. 


The 


into two chambers. Hence aroſe the opinion, which 


be drawn from the fide of the belly on which 


= >» HABITS 3 I L&=* A N 4 "Oo : 
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_polition, they have founded various theories. One 
of the prineipal arguments; which they. propoſe, in 
ſupport of their opinion, is, that the-infertion of the 
fallopian tubes is removed from the angles of the 


- 


1 | WO 
Ihe ſeptum was not merely membranous, but 


fleſhy, and of à confiderable thickneſs; and, like 


moſt other mediaftina in the hu man body, conſiſted 
of two lamina combined. Of theſe each vagin 
furniſhed one; for each had its own conftriffor, and, 


being completely ſurrounded by muſcular fibres, 
Had a power of contraction independent on the 


other; which could not be effected if both va- 
gmæ were comprehended within the fame muſcular 
rings, and ſeparated by a membrane incapable of 
„„ BIN DM ow Ed Car Oro 
It has been the opinion of many modern authors 

of the firſt reputation, that the fundus is that part of 
the womb, whoſe extent increaſes, in the greateſt 
proportion, during pregnancy; and upon this ſap- 


uterns,' and gradually deſcends towards its neck, ſo 


that a ſhort time befo re delivery they | ate at 4 very a 


* 
- 
© Ss % 


reat diftance from their former poſition; HALLER 
des not attempt to deny theſe facts; but mentions 
three inſtances where the tubes did not change their 


place. But Pprrir, in his Memoire on the, cauſe 


and mechaniſin of child- birth, is clearly of opi- 
nion, chat thè Whole doctrine is deſtitute of foun- 
dation. Ile afferts, that the fundus increaſes leſs 
than any other part, and that the ſurpriting growth 
of the wornb is effected by freſh ſupplies of fibres, 


ſucteMyely furniſhed by the neck and parts ad- 


joining. Rs a deciſive proof, he inſiſts, that the 


inſertion of the tubes continues nearly in the ſame 


place, and accounts for the error of the abovemen- 
tioned 


Ni 


noned authors by a chat as the fundus" is puſbed 
upwards by the growth of the other parts, a er 
portion of the tubes will adhere to the ſurface of the 
womb, and thus the apparent place of inſertion be 
very far diſtant from the real one. This remark is 
verified in the preſent inſtance; for the tube at firft 
ſight appears to penetrate into the middle of the 
uterus ; but, upon a cloſer inſpection, and by intro- 
- ducing a briſtk, it is found to run for a conſiderable 
ſpace between it and the coat, which it receives 
from the peritoneum, and at length. to enter into its. 
cavity not very far from the ſpot which it may be 
| ſuppoſed to have occupied before impregnation. | 
With regard to ſuperfœtation, it is evident how 
_ eafily it might have been effected in the preſent ſub- 
jet; and the ſuppoſition of a double wterus' can 
readily account for it on many other oceaſions. But 
this is a matter on which it would: be needleſs to 
dwell any longer, as it has been very tully treated in 
 GRAVEL's Differtation, publiſhed in HALLER's 
Collection; where we meet with a ſimilar inftance = 
of two uteri and a vagina, the anterior part of which 
was divided by a — but whoſe potterior portion 
was ſingle, where the ſeptum was diſcontinued. 
HALLER, in his Opuſcula *Pathologica, . gives the 
hiſtory” of a young lady of quality who had two. 
wombs, each of an oval ſhape, and furniſhed with. = 
its own peculiar vagina. One of theſe vagine was 
anterior, and communicated with the right womb; 
the ether was' poſterior, and led to- the left. And 
it is wotth obſerving; that in theſe two caſes, and in 
molt others of the fame kind, which have been 
bitherto obſerved, each aterus had * one cuarium 


| and © one 5 
þ double: 
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into two corzua,. In other inſtances the uterus re- 


tained its proper external appearance, although it 


was really double, * Op being. ame by 2, 


ſeptum. + N tie 


Since, therefore e, 


his touch, he might entertain doubts of the preg 


nancy of his patient, even When her e was t 1 
approaching; and, by endeaveuring to dilate the 
left vagina, all his! efforts to promote delivery would 


only ſerve to render it dots difficult, or wude. 
1 a 


I 0 4+ 2 5918 10 YT 


7 
rw 401 F130 72:27 3 


XI. vill. 4 Lerter 


A double uten is deſeribed. by 0; acnkr; ins 
oe” printed at Stockholm, in 1762; . 
ſeventh volume of HALLER'S E 

various authors are referred to, who deſerve to be 
conſulted upon this ſubject. In ſome of theſe we. 
find examples of two wombs, or one wterys, divided 


it is certain that, in the 22 
of the parts of generation, Nature , frequently de- 
viates from her ordinary courſe, practitioners in mid- 
wifery ought to conſider how many difficulties they 
: _ perhaps, be expoſed to . not attending to 
the poſſibility of ſometimes meeting Wich thoſe 
organs formed in the ſame 3 in the ſub- 
ied of this eſſay. An attention of this kind would 
probably have been of the utmoſt conſequence in 
the preſent. caſe; for the oriſice of the unimpreg- 
nated uterus was ſo far dilated, as eaſily ta admit 
two fingers, which might have ariſen 3 the at- 
tempts of the — to bring on delivery; nor nor 
can we conceive any thing more vexatious than fuch # 
a caſe would prove, were it to fall into the hands 
of an inexperienced perſon; as the orifices of the 
different wombs preſenting themſelves nate, 1 
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XLNIT. A Laney from? William Browns 
Th gg, M. D. F. R. F. to Sir John Pringle, | 
Bart. P. R.S. relatin g to ſome Speci- 
mens of native Salts, collected by Dr. 
Brownrigg, and ſhewn at a 1774 * 

_ the Royal Fah, * 23 FTI. 


r OY Jo AO roy py r 
Redde, June 25, I BEG leave, through your hands, to 
IJ convey to the Royal Society, ſpe- 
cimens of various ſalts, which I have found native 
in the coal-mines near Whitehaven; and which, I 
flatter myſelf, may be of ſome uſe in afliſting us to 
form a right judgement concerning the generation of 
| theſe ſalts, and the various ingredients that enter 
their compoſition. - | 
The firſt of thoſe native falts which I offer to the 
Royal Society, is the /al catharticus amarus, or the 
bitter ſalt ; wich, though it was only firſt diſco- 
vered by Dr. enEw in the Epſom waters ſo lately as 
towards the cloſe of the laſt century, is found in 
more abundance, and more univerſally diffuſed 
over this globe than any other falt, the common falt 


* Theſe ſpecimens were afterwards 3 in the Britim 
Muſeum. s. HORSLEY, 


Vo I. LXIV. 88 excepted. 


1 


excepted... The waters, of the occan are known to 
be ſrongly : with this falt; and from it 
to aequire their! bitter taſte. It has alſo been diſco- 
. veſed in many anche in almoſt all, known parts of 


quantities of this 
= 1 = . and Bene of thedakboe-in 
Siberia 3A it will appear from the ſpe- 
cimens of this ſalt here produced, that it continually 
 germingtes from! ſtones, and other ſubſtances lodged 
in the bowels of the earth from which ſabterraneous 
ſores, not only the ſprings. and lakes, but alſo the 
e e er een * with 
it. 4 3; 4k 107057; 
3 en N- 1. are various ſpecimens of hl 
bitter falt, which I found germinating, in great 
abundance; from a whitth-grey ſcke ſtone, in many 
part gf the colliery of Howgwl. near Whitehaven. 
It there grows, gr:ſhoots aut from: this Rene, in uery 
ne and — — — white and ſhine 
like- poliſhed: flyer. _ Theſe filaments are of various 
— ſome. I have ſeen thnet inches long; and 
they are oſten ſeti ſa cloſe to xach other as to adhere 
| together into one maſa. They are often. very pure, 
but ſometimes are intermixed with minute efflore- 
3 of green vitriol; which ſalt alſo germinates 
in great abungdanee in me ſame colliery. The green 
vittiol, which is extracted from the martial pyrites 
found among the coal in the ſame, mine, has alſo 
ſometimes mixed with it à ſmall: portion” of this 
. . as I learned fromm 2 having 


{a) Gmelin. 


freque ntly 


I. 4301 
frequently taken large quadrilateral cryſtals of Wis | 
laſt mentioned falt- out of the xiſterns an; which a 
ſtrong /ixivium of green: vitriot had been ſet to 
cryſtallize a the copperas works\near Whitehaven. 
Aud here it may be proper to'\remark; *that-the 
large r beds of freeſone ſonnd in the coalrgrounds 
near Whitehaven, and in moſt other . places where 
there are veins of coal, though: fach eis -often 
— dug out; and does not ſeem liable to 
decay while lodged: deep iy the earth, yet will ſel- 
dom endure: the weather; but, when dio the 
open air, gradually moulders into - duſt, and is there 
fore unfit for buildings. Which decay of theſe 
—— ne ahi6 ination of this 
bitter ſalt, and ſometimes alſo to that of vitriol ; 
but ſeldom to the formation of nitrous. ſalts, as has 
been moſt commonly ſuppoſed. oY 
Partition iI. No z. Bitter falt, from the ſame col- 
liery, in a concreted: ford, found lying in ſtnall va- 
cuities towards the top of ſome large pillars of coal, 
there left about forty years ago, to ſapport-the roof 
of the mine. Phe falt has Te, == enerated from! the 
whitiſh: grey freeſftone, of which this roof is formed, 
and ſeems compoſed of many ſmall filaments (the fame 
as Ne .), that have gradually ſhot out from their 
ſtony matrix ſai cloſe to. each othes; as 0 unite into 
one ſolid mais. | 
. N. BY Various-other kinds of fals, formed by 
germination; aſſume this fibrous texture, in like 
manner with this bitter ſalt, as will from the 
ſpecimens of vitriol and alum here exhibited, 


green 
which I collected from the fame colliery of Howgill. 
Qqqa n 


near W. 
deſerted fourſcore o hündted years. 
tlie native bitter _ in this ſorry, I ſentto Sir Hans 


they adhered during their formation. © The four plain 
ſides of the columns meet always 
and in the ſlender cryſtals that firſt ſnoot, are of 
equal dimenſions; but in the larger. cryſtals (which 
rem c 
that are 
than the two other ſides. The ſour triangles, that 


L484 1 
Partition III. Ne 3. The ſame bitter falt concreted 
ule ſmall ſond and tribfparent maſſes; of an irregular 


form, i in which ſtate it is found in great quantities, in 


of the collieries of Howyill and Whingill, 
f „in old works which have been 


Specimens of 


U 


Sloane thirty yea rs ago. 
Partition II. Ne 4 4. 


(a) ) The native. bitter Glt 


1 (N. 3.) depurated by ſolution in water, and decan- 
tation of the clear /1xivium from the coal and other 
. $ ſubſtances that had ſubſided therein; 


eterogeneon 
_ which clear lixiuium, after having been brought to a 
due ſtrength by coction, and — in proper 
gaue cryſtals, of which theſe here exhibited are 


veſſels, 


Partition Wm. N* 4. | : Boas * the- Game 


depurated ſalt, formed into ſomewhat anger cryſtals, 


repeating the toregoing proceſs. 
The figure of theſe cryſtals/is that of a quadrila- 


| data column terminating, at the ſummit, in a qua- 
drilateral 


pyratnid. At the baſe they uſually appear 
broken: off from the: veſſe] or:other body to which 


at right angles, 


aded of ſmaller ones) two of the ſides, 
oppoſite; to each other, are often greater 


ariſe from the four fides of the column, moſt com- 


monly differ from each other in form and in magni- 


tude, and therefore compole irregular pyramids : 
and ſometimes theſe cryſtals, inſtead of ending at a 


5 point, 


e 


Theſe cryſtals. are OO ger, an 
ddeep watet, and may PE ig this, 
ears, by wrapping them up loolely in paper ſo 
as to keep them from being ſullied by, duſt and 
other impurities. In this manner the cryſtals 
no preſented. to the Royal Society! ave ** kept 
twenty years; and in all + bi time have not parted 
with any of the water: of their cryſtallization ſo as to 
turn — and powdery; neither have they deliqueſced 
by attracting the moiſture of the air. Indeed none 
of the ſalts, formed by germination, that I have ſeen 
are ſubject to diſſolve in a moiſt air; on the contrary, 
the falts, fo produced, ſhoot moſt vigorouſly in a 
cloſe and moiſt, air; a certain portion of moiſture 
being required in their formation. Some part how- 
ever of this moiſture ſeveral of thoſe falts readily 

"looſe when expoſed, for a confiderable time to the 
open air. The Apbronitrum or. ſal murariuß (which is 
a fixed alcali) afforded me an inſtance of this kind. 
For, having depurated a confiderable ' quantity of 
this ſalt, and reduced it into rhomboidal. cryſtals of a 
very regular form; on examining theſe cryſtals, after 
] had kept them ten or twelve years in a phial that 
was corked, though not with great exactneſs, 1 then 
found chem dry, and in part reduced to poveder ſo as 
.to have loſt their tranſparency, and i in 4 good mea- 
ſure their, proper figure. The green vitriol is alſo 
apt to grow ruſty, and to loſe ſome of its water in 
the open air, though its acid, when pure, attracts 
moiſture more greedily than, perhaps, . other 
ſaline body. 


The 


—— —— — * * 7 7 : 


zs before related, I hie found exaRtly to agree in 
the form of its cryſtals, 1 its cool bitter taſte, 
its purgative al 5 and er properties, with that 
| a ch quality proper 

name of Epſom ate” 5 this laſt : named ſalt 
had been ſufficiently p 
large 


[486 ] 
The native bitter ſalt of the coal-mines, purified 


18 commonly ſold in 


the ſhops, under the 


urified and reduced into 
er cryſtals. This him bitter ſalt alfo 
in all its qualities, with a ſalt (which I extracted 2 
the thick and ponderous liquor known by the name 


of bittern) that remains in the ſalt · pans after the 


common falt is ſepatated from ſea water by coction. 
It is alſo the ſame with the falt of the Scarborongh 


waters, as deſcribed by Dr. shaw, which is fold at 


_ a great price under the name of Scarborough ſalt. 
Moſt of the other purging ſalts, ſold under the 
names of the ſeveral waters from which they are ex- 


tracted, ſeem to be the ſame with this bitter ſalt; 
but differ as they are formed into greater or ſmaller 


cryſtals, or according to their purity ; there being 


many purging waters which, beſides this bitter ſalt, 


hold common falt, che muriatic calcarious ſalt, na- 
tron, and other kinds of ſalt. | 


Ot the ſeveral kinds of bitter ſalt aborementioned 
I have ſeleRed a few ſpecimens from thoſe which I 


have in my poſſeſſion. 


Partition IV. N' 5. The common Epſom ſalts of 


the ſhops PS, purified in the following manner. The 
Epſom falt was diſſolved in water, and the /ixivium, 


after ſtanding ſome time, was depurated from a 


large black ſcum which aroſe to its top, and from a 
_ ſediment ; it was * by gentle coction, freed 


from 


(47 ] 

from a large quantity of common fat, 
aroſe to the top of the Fxivium.in Imall 
was thence ſkimmed off, and part of 13 ſubſided 


therein in larger grains. "The lexivium, when thus 


ed, and reduced to a pr proper ſtrength by gentle 
boiling, was ſuffered to ſhoot into ſmall cryftals in 
veſſels, and the liquor that remained (which 
was a ſolution of the ba falt, mixed with a con 


ſiderable quantity of the muriatic calcarious and 
ſome common falt) was from. it. 


N* 6. Large cryſtals of depurated alt, 


which ſhot out from a fally ſaturated folution of this 
falt (N* 5.) made by pouring boiling water thereon, 
and N it to ſtand till cold. | 

__ ore regular cryſtals of the fame falt. 
Ne 8. Bitter ſalt well purified, which I abated 
1 the marine bittern of the Salterns near White - 


haven, in which common falt i is e from ſea 
water by cochon. 


The bitter (alt, purified i in this manner, is an ex- 
cellent remedy in man 


1 an mex be pre- 
pared at the Britiſh Salterns, for foreign as well 
as for home conſi 


umption, 10 as to be afforded 
at a very moderate 


price, I therefore heartily re- 
commend it to be k puriſied 


ept in the ſhops in this 
tate, inſtead of the common Epſom ſalt now every 
where ſold ; which laſt, on account of its great im- 
. is delervedly g n into diſrepute. 

Ne g. A falt which I extracted from che fame 


1 bittern (N* 8,). Its cryſtals are very ſin- 
gular, being of a' rhomboid 8 cuneiform ſhape, 


and are very conſiſtent in common air. Their taſte 
ſeems more bitter than that of the common bitter ſalt. 


N* 10. 


rt of which 
grains, and 
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coal that bad been left to ſupport 
mine, and in a part of it from whence the coal had 
deen dug away about fotty years ago. The vitriol is 

found in 
free acceſs, and the coal near it n appears 
in a looſe and crumbling ſtate. 


* 
cryſtals of the ſame falt withr- 
. * moſt of them, of a Swe aac 


N. IT. Salt of the Starboroughe water, which 1 
puchaſed, about twenty years ago, from an apo- 
thecary of that place, who there prepared conſidera- 
ble quantities of it for fale. It does not differ from 
the purified Epſom ſalt (N' 7. ), and that bitter falt 


N' 10. Smaller 


which J extracted from the marine bittern (N* 8. 


N' 12. Several ſpecimens of native green vitriol;: 
from the cal - mines ner Whitehaven. | I found 
this vitriol in the colliery of Howygill, lying in great” | 
plenty in. the joints or openings of the pillars of 
the roof of the 


places to which the air ſeems to have had 


N'. 13. A curious ſpecimen of the ſame green 


vitriol withithe foregoing! (N' 12.) which may ſerve 


to explain:how: i it happens that the various ſpecimens 


of this native ſalt, and of ſeveral other falts here 


exhibited, aſſume a fibtous appearance. The ſaline 


germinations in this ſpecimen ſhoot out, or grow 
from the pyrites, pretty cloſe to each other, and in 
ſeveral places are united together into fa ſciculi or 


cluſters; but in other places there are many openings, 


or vacuities, which, had it remained in its native 
ſituation, would, moſt probably, have been filled up 
* other filaments ariſing from its matrix, and the 

Fir Y Whole 


t 


whole falige concrete would "TMR reduced. into 
one compatt. body, of a fibrous texture. 
Ne 14, Several ſpecimens of the ſame green. vi- 
triol, which are more cloſe. and compact than the 
foregoing ſpecimens (N' 13.) and in which. the 
fibrous texture of the ſalt, thus generated by ger- 
f N is ore: apparent than in the ſpecimens 
I2 
N25. dn. vitriol germinating from martial 
| PITS. 11 i * ze | | 
_—_ 15 Sondry, ſpecimens of pyrites, wi. green 
vitriol adhegjng-thereto,. or lodged in its crevices, 
Where the lalts ſwelling g, or continually. increafing i in 
bulk, add as edges, and. moulder the pyrites into 
powder. The pyrites, in this decayed ſtate, appears 
black, — its bituminous 2 ts re- 
 mainingaiter its ſaline princi ve been ſeparated 
from i it. Thoug gh in 1 uw here extibited, 
ſome foffil _— may-have been intermixed with the 
pyrites. The miners have called this decaying of the 
ſulphurous ores. of copper, iron, and other metals 
and ſemi-metals, the weathering of theſe ores, havings 
obſerved that this change or decompoſition of thele 
ores is brought about by the operations of common 4 
air, and of the watery moiſture to which the/x 
have been expoſed. For the pyrite and other ſu - i 
phureous ores remain without change in the bowels = 
of the earth, while lodged in places, where neither 'W 
the air nor water can act upon them. e 
Ne 17. Native alum from the coal - mines near | | 
Whitehaven. In theſe ſpecimens the alum is found 
adhering to the ** from which it ſhoots out, in 
Vol.. LXIV. R rr very 


— — + =o 


— — —„— — — —— — or ny 
; z ; 


from their reſemblance to this ſalt, have alfb, ' 
ye... Ipropetly, obtained the name of alumen 


. though ſomewhat more harſh and tough, 


has urine, kelp, and other mixtutes, added to. the 
- ixivium during its coction, which may render the 
ſalt ſo prepared leſs harſh and ſtyptic- 


exghibited, germinates is Back and ſhin 


lected conſiderable quantities of brimſtone that was 
ſublimed from this dituminous ſtone, while nd 
in this flow manner. 


Cult. 


| 'buthit Mum, ir ſects to be en aluminous xarth. 


tai 


very fmall whiteand thining Glammonts, which have s 
flocculent or downy appearance, | and is therefore 


the ſame ſalt which was heretofore known under the 


name of alumen plumoſum. royal. 


This ſalt has the diſtinguiſhing taſte of 


owing either to ſome ſmall mixture of vitriol of 
iron, which ſeems to ſhoot out along with the alum ; 
or elſe, becanſe imoſt' of the alum prepared for ſale 


than the native 
alum. The ſtone on which the native alum, here 
Ins, and has 
ſo much Bitumen mixed with it, that it burns ſlowly, 
and leaves a white aſh, when ſet on fire inlarge heaps. 
N. B. From the top of theſe heaps, I have cok 


N* 18. Large pieces of the fame mende Alues, 
very pure; on the outſide it has got a yellowiſh cafl 
by being expoſed two years to the open air ſince it 
was taken from the mine; when broken, it ap- 
pears on the inſide more ſhining, and has a blueth 


Ne 19. An earth Wund in conſiderable quantities | 
near the above ſpecimens of alum. From its ex- 
trettiely harth, rough, and ſtyptic taſte, like that of 
It 

3 en may 
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may alſa contain ſome ſmall minture of ochery 
earth, which may give it its yellow caſt. 

Ne 20. A ſhining kind of ſtony clay 7. called 
by the miners „ll, lying in large beds in coal 
7 it ſtrongly 155 the fire, a ſome of FW 
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BAS Org uation for the difference of 6 
_ . perature of the gy ickhilver, p. 1 ag. A miſtake 
dd. De Lug n avpon ahis fubjedt, p. 2 1 
Wantley of this Aae, p. N 
k | Method. er ee 


5 251, 253. 
ment of heighis — t Engliſh N p. 166, 
236—2 39. Barometer obſer ved to riſe at the top of 2 
dill, hiſe it was Falling at the bottom, and — 
p. 277. Cauſe of this phænomenon, p. 233. 
Barrington, Hon. Daines, of the Gillaroo traut, p. 116. 
Bent, Mr. his account of a woman enjoying the uſe of 
her right arm, after the n of the oa humeri was cut 
away, p. 333. 
Bills of Mortality, their great wility, p. 6 7 | 
Birds have certain 3 of air communicating ri 
the lungs, P. 2 The opinion of their having no 
— gef d; p. 207; Of the internal openings“ 
their lungs, p 208. Of the final. cauſe, p. 211. 
| Be great nne between them and amphibious. 
animals, in the formation of their reſpiratory organs, 
accounted for, p. 213. 
Blatk, experiments on dying,” p. 48. Vide Lime-water... 
Slight boiling preferable te trituration, p. 50. 
Blocd, experiments made on its ſenſi ble or chemical pro-- 
perties rendered very uncertain, by its an ad- 
mixture of atmoſpheric air, p. 347. 
Boiling water, variation of the paint of, and the. compa· 
riſon of thermometers, p. 220. 
Boiling paint on M. De Luc's ſcale, p . 162, 224. For- 
mula for the variation of it, &c. K 225—227. Ta- 


ble of equation of . boiling Point, p. 294. 
Bolton, 


4. N o E K. 1 30 


Abe the Rev. Mr. his vikwoof che births und burials 
at Monton, during the laſt ten pds gti ονν 
Bolton, number of badges Pap .>;Cortared | 
witch Thecls Bolton) fel. 2 Jef 241 Io — 212q 
Beuguer, M. chis conjecture coneertingl the atmôſphere 
_ vindicated, p. 232; -&c,1011809" vid to Bens | 
Boyle, on. Mr his miſtake tostemiug the exeitation of 
amber by heat, eee 218 en 01% 


Bra, its conduR power, PIN 
-Brim/tone, - collected, in enn fries,” from che 


aſhes-of burnt alum, pr A9 .. 
Brounrigg, Dr. on the arenen idee elaſtie Fpirir 
ov air. eontained in the Pouhon watel, and other aci- 
dulæ, p. 357. On ſome AN he native ales“ 
collected by him, p. 48 1. « 
Budburi; a tout 4e atled,s reſerblee; won the- 
SGSillaroo trout; but has no gzard, p p. 120. 
dun number of its rn 5 ed P- 61. ae 
„s 
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J Canton, fake oe valious made there, F. „47% 
 Gaftalione's life of Sir Haag N Sin remgyks TH a 
paſſage in, p. 153. e 8 

Chalyheate waters are not preferred from, decay; by the : 
vitrolic acid, p. 366. 

Cbeſter, healthy to an uncommon. degree, compared with + 

towns of the ſame ſize, p. 68. Tables of diſeaſes 

and deaths in Cheſter, p 7678. 

Chincough, vomits of ewetie farcar ſerviceable in dat 
diſorder, p. 73. 

Cbiſleburſt, aſtranomical obſervations made 9888 p. 329. 

Clapham. Dr. Franklin's experiments upon the pond on 
Clapham common, p. 4499 

Gegg, Mr. James, his experiments on dying black, p p. 2 

A flight boiling preferable to trituration, in dying, 


Br OY" 


Clock, 5 


ö 802 


Clock, Mr. Wodlaſton's.ace 


 Cotours,': eds of, nein 


hab & lt 175 N 1 
Compreſſeo wy upon a fluid, T0 to 60 Ada. p. 2 


IN D E X. 
e his clock, 


"P4433 Ts 2001 b93igoT 1 


ü he electric 


cording ity depth, in 61 
Compaſs, es 7 at 7 | 00 IM 2, 55 


Proꝑratiopal to the denſi vat the apſalute elaſticity he 
conſtant ; otherwiſe, as t. | deplicy; and abſolute elaſti- | 


city jointiy, p. 24 48. 


_ Conduftors electrical; ſuch as, terminate in harp, points pre- 


ferable to blunted; ones, for the ſecurity of buildings, 
p. 87, 88, 133—152. A ball in danger of a ſtroke 
at a greater diftance than a point, p. 138. Particular 
inſtances of the good effects of pointed conductors, 
p. 139—141, 147, 411, 413, 414. Points do not 
invite a ſtroke of liahmibk, p. 138, 142. The effect 
of a point ſhewn by a contrivyance to imitate an electrified 
cloud, p. 142. The. general utility of metallic con- 
dudtors ſhewn by un experiment of Mr. Nairne's, 
p- 145. Preference due: to points, p. 40, 411, Of 
cettain appearances upon the iron conductors at St. 
Paul's, p. 1481561. Conductors for the ſecurity of 
buildings beſt made of lead, to terminate with pointed 
rods of copper, p. 402, 403. A new prime conductor 
of 3 p. 403. Coamjectures on the: phænomena of 
it, p. 405. Attempt to aſcertain the conducting 

. ac of different metals, 41 5. 


 ConjeBture on Auroræ Boteales, p. 1 32. 


Conſumption, a name given to many diſorders to which 

that term is not properly applied, p. 72. More die of 
it, between the ages of ten and fifty, than of all other 
diſeaſes, ibid. Cauſes of 'rhis diſorder, p. 73. 


Comnilfons; in ow, not ſo common as is generally 


imagined, p. 72. 


Copper, an ore of — feſemblance, which = not ſeem 


to 


17N DEX — - ang 


to be affected by heat, impregna 


parts of Lahradore 
* Trcommebded for 85360005 ff 


ings, p. 403. Pld 'of cg 
gk Chains A Wig 


. irs conducting power, LY i Se Gos (Dn 
Cork, eleftrified by cutting or filife, 


\Þ- 
\\ 9g.) 


Coventry, acegunt of a e dena) burnt :0  death- 


e010 F 8 AOQL , W. 5 


1 


there, p, 340. | 
Croſs-wires, of teleſcop eb, me 'of dinpriviegopicatls.. 
Curtis, lieutcrant Roger, ns accoùnt of the cuuntry o 
Labradore, 9-3 His +drau 
prefera le to any 1 e 
vantages for the "exceuting it, PO) git 's 0% dar 
Curtis, Mr. William, his accoùnt of the 8. Chelſea 
yung for 1173, p. 309575 ET dus flit, 15281 8 
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* A iy WE omuign ans ard eee 
1.1 £2 8 Mead of! c jo f F Is 1 
| £ 2 113805 8 VO 12 75 79194 8 to 
Twain Dr. bis experimen2gn,animal-fiyice p.345 · 
Davis's Inlet, navigation o 
Maſſes of ice there h prog 
dmgerous to ſhips in ſtor ma, or #hick each 
374. From whence they come, and of what formed 
ibid. Their appearance eee, mark of the: 
approach of fummer, ibid, ,. ., , 4, 1, +. 
Deafneſs, experiments to emen. by the cuppiog glaſs, 
P. 349. 
Deus and preſſure of is ee boy to be de- 
termined, p. 261—267, Denſities at different heights 
| repreſented by the ordinates of a logarithmic curve, 
p. 231. of different logarithmics at different times, 
p. 249. At the fame time by parts of different Ioga- 
rithmics at different heights, it the temperature of the 
_ whole atmoſphere be not uniform, p. 28154. 
Der „ Lough, the Chu trout found there, b. 146. 
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regrates the rocks · in many 
Pojpted rods of copper 
, the "ReaFirP of chuild> 
inſtead 
8 2 Soppes ſivered, E 


gat at #haticgountry,, | 
made, ibid. His ſuperiot ad- 
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Bi Sm, i Galen by Bir Bae Newton, p. 756 
Diaphragm. Vide Birds: 


Dyſenteries, unknown 1 in . p. 73. 


Eaſt bam, — of por 
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De La Linde, Mr. Has given a dDn tration of Mr. 

Cates's as 4 new one, p. a 30. Cenfures M. Bouguer, 
22 e 

e Ter Mehta mittake eee the equation for the 

aturt of the quick lver im the meaſurement of | 

- heights by the barometer, p- 764, 237. Whence it 

aroſe, p. 239. 


* Dr. on the petrifying quality of Matlock waters, 
Dying Hack Vide Black, Lime-water, and bu. 


*. 


Earth, martial and abſorbent, the din by which the 
_ -mephntic air of the Pouhon' water is united to the watery 
Lanz u bd 362. 
nh apeces of * ! in great quantities, - 
— a near boon cre p. 490. 


there, duration of life, &c. 
P- C. 1 furvey of Eaſtham and Royton, 
Eclipſe of th the Sun, obſcrved at Pekin, p. 37. Beginning 8 
and end of an eclipſe of the Moon, at Pekin, p. 39. 
Total of the Moon at Pekin, p. 43, 45. Of the 


Moon, at Ces, p. 47. Of Jupiter's ſatellices, near 


Quebec, p. 176, Of ditto, 181, Of Jupiter's firſt. 
ſatellite, 5 the Royal Obſervatory at Greenwich, com- 
pared with obſervations of fundry places in North 
America, p. 184—19. Of Jupiter's ſatellites, at 
Chiſlehurſt, p. 334. Trials of Mr. Bailly's method 
of obſerving the eelipſes of che ſatellites, ibid. 
Elaſticity, abſolute, of the particles of the air, 
what; p. 246. Often different in different parts of. 
the atmoſphere, p. 251-255. Probable connection 
between elaſticity and heat, p. 267. * 
Zlec- 


: — In D E x e 


Eibe | — e ni getan degree, puts an end 
1 233 as well as; anumnadritifer; pe. Huperi= © 
ments on a duck and a turkey, p. 83 Qt vatjous 
plants, p. 84. On ibe abettit iy ee 


On platina, p. 46. Ou ird po, po gup:-">Onzalc, 


p. 418. On-amber, p. iu cainigo to xlectri- 
cians, p. 87. On the means of ſecuring! buildings 


againſt the ftyolce of lightnidgypÞ133. 7 Vide" ConduZ2or, 


Matter, Spart i Hg.. gorgtieg 207 00 0 
Electrical Machine, Deſcription of one made! by 
Edward er, pg — 


with it, p. 80-99. Ade. 
have yet been made, p. 430. 


Elefrical Journal, plan of one, p. 430, 4 3t. 


Mr. 
xperiments made 


Epſom ſalt, the ſame with the bitter falt 1 the ous mines, 


p. 436, 
Eſcopics, a nation of! e 
Eſiuimeaux, a people of L. 

Greenland, p. 382 ph ot 
ner of living, 1 5 
appeaſing bunge 
ſtrangers to 20749 
Their char acer an 


num 


q 3h be do u = 1 Had 
F. Ie n 
Faculæ, p- 28. 22 122% 1a 04 / | *4 4 


Fariſh, the Rev. Mr. on the Why of 1 waves by a means 


of oil, p. 446. 


Fevers, intermitting or DR 4-6 very ſeldom eden 
in Cheſter, p. 


diſeaſes, ibid. The general cauſe of miliary fevers, 


ibid. Their progreſs checked by the nm n 


method of treating them, p. 74. 

Fiſh, an account of the principal forts in the ſeas of La- 
bradore, p. 378. | 
Fluids, animal, Experiments on, p. 345, 346. 


Vor. 5 1 Focal 


2 Bottle, Linh, Copper Aang berc; latina, 


3 


73. Matſhy effluvia the cauſe of thoſe 
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* 


: Fogs, "eteAricity of, 5.441456 Stron 


Gaſes k. 8 of 3 point, p. 172. Lingitade, 


706 1 N D E x. 


Fan length. The effect of differeps focal Jengths' in 
ſhe wing an eclipſe. of Jupiter” S ſatellite ſooner or later, 


p. 186. 
y electrißed 
after froſt, p. 26. Greateſt obſer ved home: of 


the balls, p. 428.  Appigatys for obſerving the eleftri- 


city of fog p. 428. : 
Franklin, Dr tie” conjecture on the Auen Hernales, 


p. 132, Ot the filling of waves by means as oil, 
448. 


F NN Interval.” Vide Thermometer. 


Fundus of the uterus. Petit's opinion that the Condos: of 
the uterus increaſes in pregnancy leſs in proportion than 
any other Parts verified in a n intance, P- 478. 


1 4 > 
a 
G. 2 
— 


| = 5 
* £..4 * 4 -— ; 
4 & - | 


p. 189. Immerſions and emerfions of of Jupiter's ſa- 
tellites, obſer ved there, p. 180. 


Gillaroo trout, account of, by the Hon. Daines Barring- 


ton, p. 116. The ſtomach of that animal reſembles 
the gizzard of a fowl, ibid. In large fiſhes bigger than 


chat of a turkey, p. 120. Has neither roe nor milt, 
ibid. Diſſection of the Romach by Mr. Henry Wat- 


ſon, p. 121. © Obſervation, on the Gillaroo trout by 
Mr. J. Hunter, p- 320. 


Cixzaru. Differences of Sizzard and Romach, P . 


311—313- 
Gold, its conducting power, p. 413. 


Greenwich, n obſervations — there, pP. 164. 


H. 


Hales, Mr. miſtaken in ſuppoſing, that the vitriolic acid 
preſerves acidulæ and other chalybeate waters from de- 
Cay, p. 366. 5 

Haygarth, Dr. his obſervations on the bill of mortality 
for — in 1772, P 67. 


——— 
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elaſticity, their connection, p. 267. 


Heat, a cauſe of partial cond $ lution 
of the paradox; p. 286. Sede 8 N 5. 9 


Henley 5, Mr; his electrical rei periments. on en ea gn of 
Fong.” 


ſecuring buildings an the ſtroke 
P. 13 3 Account of ſome new at pe ents, 
H 25 nes their healthineſs demonſtrated by tables 

of mortality for a diſtrict in Switzerland, p. 97. | 
Hindeſtan, account of the ſon or ſun- plant of chat coun- 


try, p. 99. The method of manufacturing paper there, 


p. 100. 


Holland, Mr. Samuel, his account of ſome ecliples of 
— atellites, obſerved in North : America, p. 176. 
His obſervations at . Point and Goninon, 


BE N WI 
Horſley, the des. Dr. his opengiariſcon of 'M:ve Loc * 
for the meaſurement of heights by wer barometer with 


A &c. p. 214. 
e-martin, or martlet, account ef, p. 196. "Manner 


of building their neſts, and treatment of their young, 


p. 197, 198. How diſtinguiſhed from their congeners, 
p. 201. Their ſeaſon of congregating, p. 199. 


Horvgill, colliery of, produces — of al cathar- 


ticus amarus, p. 482. ; 
Hunter, Mr. John, his anatomical oxpetiiibents on birde, 
p. 211. His obſervations on the Gillaroo trout, p. 31 to. 


. 
* 7 1 . ” * , " 
I. | : 
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Inoculatian, its 1 effects WE IVE nel in War- 


rington, p. 440. The general encouragement of this 
practice, for preſerving the lives of. the poor, recom- 


mended, p. 440. 
Inſcription on an ancient Roman coin, p. 321. 


Ironſide, lieutenant-colonel, his account of the, ſon or 


e of Hindoſtan, p. 99. : 
Teta fron 


Feat. Of boiling fluids, var fable, p. . 220. Heat, and ; 
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Troii, ſolution of, in vegetable acids. Its effect in ſtriking 
a black colour, 50. 

Tron, native, or taw, a maſs of, lately diſcovered in si- 
betia, p. 461. Its properties, p. 463. | 

Tron, its conducting pomer, p. 415. 

Tupiters; © occultation of, by the Mayo, obſerved at Pekin, 
Pen (d De 
iO? DDE 100. (400 KK 

ery Wg in North te aſtronomical obſerva⸗ 

= made there, p. 182;  Laticude of, ibid. Lon- 


Situde, p- 189. 


r G. 3 10 33; lk 1,4 ' 


1 1 groundleſs prejudices 2 the wetneſs of | 


its climate, p. 64. 


| Labradore, account of the climate, ſoil, and natural pro- 


ductions of rar country, 4—37 . Of its inha- 
bitants, 3 8 Ai * af 9 * | 
LATITUD 1 | 
of the entrance of Port Joy on St. John's 3 
iland. P. 173 
of entrance of Piſcataqua harbour, p. 174 
of South point of the entrance of Gaſpee 
8 p- 179 
EKitter ery point, in Piſcataqua harbour, p. 182 
0 Pd, in North America, p. 183 
744 Jopiter's inlet the iſland of. Anticoſti, 
Sy | 190 
Entrance of 1 river St. Lawrence, 8 ibid. 
Levergool, inhabitants of, upwards of ſix times the num- 
ber it contained at the beginning of this century, p. $%- 
Lead, a proper ſubſtance for conductors for the ſecurity 
of buildings, p. 402. Tops of chimneys to be covered 
with it, 403. Plates of it ſhould make a communi- 
cation with. the gutters, ibid. 
TZeyden bottle, of the direction of the cleric matter in, 
its diſcharge, p. 397—399. A new and beautiful 
analyſis of it, p. 400. Of the lateral exploſion | in its 
dilcharge, 


diſcharge, p. 401—403. - Coottins all the power 
of the torpedo, p. 473. gene a8 


Light, not the ſame thing as ehe electric matter, p.19. 
Lightning, the belt ſecurity from, 
p. 151. Account of a ſtoum. near Wakefield, p. 330. 
Lime water, an inquiry into its uſefulneſs in dying 
p- 48. Deepens the colour produced by ſome aſtrin- 
gents and martial vitriol; but doth not add to its dura- 


tion, p. 50. Of no ſervice; in the Wee ibid. 
LONGTTUDE 4 2:50! obern et 


'of St. John's land, 81 89 


of Louiſbourg, ibid. 


— point entrance of wh ws Galpee, | 


' houle near, ( 
Kittery point, 110 900 
Portſmouth, New Ha 222 
Jupiter's inlet on the land 22 1 Adticolti 


1 10 gonna 505 „ P. 192 
2921 51 Ty 
| Vide Meridiens. 8 ere by 


| Captain Halls 


| Louiſbourg, longitude of, p. 189. | TR Fat” TBD 


2 in W regler 0 of the we e, P- 203. 


Mactride, Dr. his rabies) 1 to „ Mr. Simon- s ac- 


count of the reviviſcence of "foals, p. 432. 


Male and female, the antient opinion falſe, that they were | 


conceived on different ſides of the womb, p- 476. 
Mancbeſter, rapid growth of, p. 56. Improvement in 
the healthineſs and longevity of its inhabitagcs, p. 58. 

To what cauſes to be aſcribed, ibid. 


Marſball, Mr. Humphry, his obſervarions el the folar 


ſpots, p. 194. 


Marſhes, putrid, their noxious quality, p. 8 
Martins frequent towns, of their agility and flight, time 


of breeding, and of going away, 200, 201. 


SO rn TW, Martlet, 


black, 


ibid. 
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Martlet. See Honſe- martin. 7 Ilie 
Maſtelyne, the Rev. Mr. his edle to  aflrdcenicet- 

_ obſervations made at Pekin, p His reduction of 
M. de Luc's rule far. meaſuring „ by the baro- 
meter to the Engliſh ee of length, p. 138. His 
Obſervations of eclipſes of Jupiter s firſt n e a 
Greenwich, p. 184. 


Marloct waters, their eee quality, p. 124. Tbeſe 


waters form a very ſingular ſtratum, ibid. Not ap- 
propriated to the purpoſes of bathing or drinking, 
within the memory of ſome perſons now alive, ibid. 
Mois petrified by them exhibits beautifully- varied ap- 
pearances, p. 125. Uſed in building, ibid. The 
ſource from whence their impregnation is derived pro- 
bably in ſome degree exhauſted, p. 127. 
Matter, electric, not the lame as the matter of light, 
419. 
Mepbiic air, the medium by which the martial earths, &c. 
are kept diſſolved in Pauhon water, p. 362. A mi- 
neral elaſtic fpirit of a faline nature, p. 363. N 
concretes formed with this ſpirit, how deco 
p. 365—368.. In what mephitic air differs from al 
acid ſpirits, p. 369. Its uſe in many diſeaſes, p 


- Meridians, the true difference of, how belt A from 


the eclipſes of Jupiter s ſatellites, I 

N. idwifery, practitioners in, ſhould pay particular atten- 
tion to the frequent deviations of nature, from her 
ordinary courſe, in = ſtructure of the Parts of 
generation, p. 480. c 


Monogram, a remarkable one on the reverſe of an 3 


Roman coin, p. 318. Monograms uſed by the Etruſ- 
cans, p. 324. And by n nations of the Eaſt, 
P- 323» 


| Monton, a view of the ne and deaths thene during the 


laſt ten years, p. 65. 
Moon, revolves. at a diſtance where the * ſtance of the 
earth's atmoſphere 1 is Fodtlaced Aol to its minimum, 
Pe 274 — a 
Mortality, . 


Mortality, obſervations on the Cheſter bill, p. 67—78. 
Mountaineers, a people of La radore, "their. character, 


P. 380. Immoderately fond! of ſpi pitits, ibid, Re- 


markadly dextrous in the uſe of Ly ibid. Their 


manner of travelling, p. 

perſons, ibid. Deſt 

reaſons which they aſſign in juſiflcation of. that prac- 

re 

Mullet, articular Wenden of its ſtomach, p- 3 1 LG. 

An. his obſervations on the rate of mortality in 
pariſhes of Switzerland, p. 96. The utility of 


381, ription. of their 


verllly e ibid. 1 
N. i. E os e I 


Newton, Sir knee, ks on a path tn bis * by 
SQil⸗aſtillione, p. 153. Cenſured rtes,. p. 154+ 


A great admirer of the ancients, p. 155. 
Nicholſon, Mr. his account of a ſtorm of Ightning, 


a 125 55 Ry 


Obſervation of Venus in the Sun's parallel, To 5, 1992, 
at Pekin, p. 42. Of the immerſions and emerſions - 


of Jupiter's fatellites, P. 180. Of his firſt ſatellite, 


% BY 


Occultation of Spica Virginis by the Moon, obſerved at 

Pekin, p. 42. Of a ſtar in ne by the Moon, ibid. 
Of ſtars by the Moon, p. 333. 

Oil, its power of ftilling waves, p. 446. Not unknown 
to the antients, nor to modern ſailors and fiſhermen, 
ibid. and p. 448, 449, 452. Probable cauſe of that 
vs p. 452—455. Experiments at Portſmouth, 


P+ 457» 


— yy L Ti 7 | . . 
N .’ F ott 


. ey in rm, ibid. The 


ſuch tables, p. 98. Similar inſtitutions promoted in 
Mancheſter and Cheſter, by Dr. Perciyal and Dr. 


Haygarth, ibid. The —_— * their * univer- 
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b Pallas, Mr, 


$12 9 180 * N D * 34 
p. 457. Not attended ith complete ſucceſs, p-. 4 458. 


Prdbeble dd þf e p ment, p. 45 
Oil, Yui get MON wines, fd f Singular 
hippen Yy+67, when A355 opped on a large 
fuvface-lof water} ps K natural repulſion be- 
Jour togh tia of, p. 453. No attraction be- 
oi gfanGate!, Wi. Two Dutch Eaſt India 


trip ps planet a fetch, by letting our oil into the 


$416k EA Th 94 n 


Or buiterk; Angar caſe of a woman enjoying the uſe of 


RIPE" the head of os bumeri was * 


mu Wy 


away, „ 
* * a 393» 1 * 4+ N j Fo 5 * of. ..2 


65 99 G » gn P. 155 | : 
7 100 of 1 native iron in Siberia, p. a t. 
Paper, Age of es it in Hindoſtan, p. 100: 
Pekin, « Mr eat: = made there, p. 216. 


ert a0 y feataliongs pP 153. 
Pit (IB OE ate of p 3 lation in Mancheſter 
%N Wenn Raf" *anP- 5 

cer 8 ae 


"verif 


uy 1d fad vio waters, p. METS 7. 
1 e harbour, latitug 55 of entrance of, P- 174 


955 laid d own a Bae m s, ibid. 

Pls F for the improvement It. . ſtudy of . 

. 430, 43 Ibo. I noni | 
Plants from Chelſea, wg . of, p. 302—309. 
Pliny, the elder, mentions the power of oil in ſtilling 
waves, as known to the divers in his time, p. 1 
Papulation, obſervations on the ſtate of, in - Mancheſter 

and adjacent places, p. 54—66. Rapid encreaſe of, 

in Leyerpool, p- 57. Large towns injurious to it, 
3 in North America, aſtronomical obſervations 


made there, p. 182, n of, ibid. Longitude, 
P. 189. | | 


 Pot-afh | 


I S DAI 5 5136 


Pot-ofh and pearl, effect of, in producing black, p. 5+. 
Poubon water, an inquiry y concetning che nature of its 
mineral elaſtic ſpirit, or air, p. 3$*. Fhe- 
and abſorbent earths contained in that water, how kept 
diſſolved therein, p. 459. The tleftic ſpit not de. 
tained in it by the pteſſure of the atmoſphere, or any 
other external force, p. 360, The Poodon water 

_ wholly decompounded when the elaſtic ſpirit is ex- 

pelled, p. 361. No valatile ſpirit obtaihed in the 
decompoſition of Pouhon water, encept its 2 
air, p. 362. Vide Mepbitic Air. ä 

Preface to aſtronomieal obſer vations by the miſſionaries at 

Pekin, by the Aſtronemer Roys}, p. 2 

Pregnancy obſervations on, p. 476, &e. Many received 

reſpecting it, groundleſs, 7 477. | 

Preſſure of the atmoſphere. Animal bodies t 

bearing greater variations of it than the nacoral ones, = PD, 
without any inconvenience, 22 = ET 
Price, the Rev. Dr. on chef ubrity of math feua- , 

tions, p. 96. 

Priefiles, hs Rev. De. on the noxious | quiliey of the | 
effluvia of putrid marſhes, p. 90. Alexander's 
opinion of them erroneous, p. gi. 

PROBLEMS, mathematical. To find the interſe&tion of 

"= o logarichmies, which have a right line given in poſi- 
tion for their common aſymptote, and their ſubtangents 

given in magnitude, an ordinate in each curve drawn - 
at right angles with the eommon aſymptote through 
a given point in it being allo ** in ae, 
2 | 
The . of he foregoing, p 202. ve. 

Two logarithmics, interſecting in a given point, having 
a right line grven in poſition for their common aſ mp- 

| tote and ſubtangents feverally given in magnitude, to 

find the point ity the aſymptote where an ordinate. 
being drawn at right 4 to meet both curves, the 
areas intercepted between the two curves, and the com- 

Vol. LXIV. Uuu mon 


yon alymptte i 5 nally exended * we cd. 
«Dates, ede eg, P. 
Fr, plyjitat, 7 dhe degree of ſplen- | 


qr "OL-OPAcILY) P 277 
Ta EN 42 matter in che 
diſcha 88. 2 p. 397. 
The fundamentaà thermometer's ſcale bien 
given for 4 Given. heigh 5 the barometer, to find the 
fundamental wgteryal for any other given height of. me 


* $ 22 
Problems, 2 = 'fblar,.s ſpots being ſuppoſed to be 


excavations in the: luminous matter of the Sun, to find 
their depth by obſervation, p. 10. 

To determine the true difference of meridians from ob- 
ſervations of Sh a and emerſions of Jupiter's 


ren S 558 187. 


th of the ſubtangent of the atmoſpherical 


1 1 355 
0 0 che Tength 5. ſubtang ent of the atmoſ pherical | 
" in 1000 15 of a Paris teile the mean tem 


f the ar bet wen. in degrees of Bird's Fah- 

a ke 

To 9 the temperature i in which the length of the 
ſubtangent of the atmoſpherical curve is expreſſed in 
1000ths. of an Engliſh fathom by the fubrangent of 
the Briggian ſyſtem, p. 257. 

To find the equation for every degree of Bird's F abren- 

heit, in the mean eee of the air, W or 

below 39,74, P. 288. 

To compare the denſities of the air, at any given eleva- 
tion above the ſurface of the earth, in different tempe- I 
ratures, p. 261. 

The height of the quickſilver in the Torricellian | tube, 

and the temperature of the air being given, at a 

given elevation above the level of the ſea, to compare 


the denſity of the air with that of the quickſilver at the 
Ws 


ume and place of obſervation, p. 263. 


NN UW 


To eabibit the gradual ratkfüctions of ce alf at al 
heights above the earth's ſu 5 An A Ren wechpera- 
ture, by a ſeries of powers,” AT UND): \ 


W 


Any two different te 7 r the 8 
height above the earth's fi . here! lenſity 
is the ſame in the one gh). d Gither, FO n 
— — where the * i lame "288% | 


Platina, reſult of an cler | 21 p. 416. — 
Purcell, Profeſſor John, his deferi ption TY 4 Jouve uterus 


and vagina, p. 474, 475+ Sante e = 
by other anatomiſts, p. 479. _. 


Dre, various s ſpecimens 2 deſetibeq A l 489. GY * 
Ys | 10 15919100 974 Ee 
f Qs > 341" 23 90101999 v 

$1110 10 200138V19; 


qua, gn a amr BO ho 
mation of their ſtomachs, p pP. 3 3 
Quebec, eclipſes of Jupiter” 8 e 58 th there, 5.575. 
Quinarius, a very antient one deſ 319. SH. 
Quichſilver, the quantity of f "Its afion by . 
238, 239. Difference 99585 We el. 


led, ha | Co * e! 11 141 4 
reconci P- 242. 355 r e 
6 5 din IJ 2 4 — 44 4 4 4 121 0 
| ' 4 1 - 
ny £Y 24 EJ * 
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Rain, quantity of, at Mancheſter and other places, p. 64. 


Repulfion, none berween water and air, p. 452. A vatural 
one between the particles of oil, 453. Gs Wy! 


Rivers, few of any conſideration in the country, of. La- 
bradore, p. 375- 

Romans borrowed their monogrammatic. way, of writing 
from the Etruſcans, p. 322. 

Ronayne, Mr. his opinion upon points and knobs; p- 144. 

Royton, ſtate of population, duration of life, &c. -p. 61. 
— ſurvey of Royton and Eaſtham, p- 62, 63. 
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Salts formed by e 


Satutn's ring, 1 
; 2 271 in thut contellation by the 
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Ar right. © 
baits, native, ves wi of, found in — 
near Whitehaven, p. 481. 
germination, not Hable to diflolve in a 
485. . arid bitter ſalt of the coal-mines 
the ſame with Bpfom falt, 486. 
$4] catharticiis amurus, found in more abundance, and 
mute univerſally; diffuſed over the globe, than any other 
except the common falt, 2 481. Produced in the 
- the colliery of Hawgill, p. 482. The germination of 
_ thisfaltz and of vitrio), perhaps the cauſe why freeſtone, 
found where there are veins of coal, 8 moulders 
away when expoſed to _— ar, p. 483. Agrees 


moiſt air, p. 


Noon, obſeoved at Pekin, p. 42. 


Scrophula conſidered as the moſt general n of con- 


 ſomprions, p. 73. Leſs common in Cheſter than in 
moſt other places, ibid. 
Sea- birds, great variety of in Labradore, p. 377. 
Seaſons, moiſt, in Great Britain and Ireland, more re- 
markably free from epidemic diſeaſes than dry ones, 
p. 64. Their fingular effects upon the colours of ſeveral 


animals of  Labradore, p., 378. N 
Sill, a ſhining kind of ſtony clay, ſtrongly refiſts fire, 


and ſome of it by germination yields alum, p. 491. 


Silver, its conducting power, p. 415. 


Simmons, Mr. his account of a woman who voided ſtones 
chrough a fiſtulous fore in the loins without any con- 
comitant diſcharge of urine by the ſame paſſage, p. 108. 
Similar cafes mentioned by Delechampius, Tulpius, 
and Cheſelden, p. 110, 111. | 


Small- 


1 ** DEX 


"tb | 
BEI the dreadful ravages of thar white in 
Warrington, * 32 7 
Smoa k, à conductor electeicity, p. 392—397. 
=_ an account of the reviviſcence of ſome that had 


been many years in à continued Rate of torpidity, 


432, &c, 18> even — {> 
ts diſcovered by: Galileo, p . D 
RNA by Scheiner and HeveHus,. pig. ing of 
moment derived from their dbfervations, except the 
rotation of the Sun vpon its axis, and che inclination 
of that axis to the plane of the ecliptic; ibid. A 
of extraordinary fize, ſeen Nov. Nez pl G Alte- 
rations of its figure, p. 7. Probably 'a vaſt Po = 
tion in the luminous matter uf the Sun, p. 3. Ats 
various appearances accounted for, ibid. Irs return, 
p. 9. Its nucleus confiderably? beneath thevlevels of 
the Sun's ſpherical ſurface, p. 20. Meang uſed 10 eſti- 
mate its depth, ibid. Theq like alterations: ner Eẽ,jt 


in other ſpots, p. 12. Diſtannen wWitbing the limbo at 
which the contract ion of the umbra uſually sakrs eee, 


y ob- 


ibid. Changes effected in ſome ſpotaibꝝ he ur- 
hood of — p. 13. "Queries and>conjefturegod6n- 


cerning the ſpots, p. 20. Time of the appearance 

ſhorter than the time of the occultation, p. Mr. 

Marſhall's obſervations of the: Tpars, + Ps 194.1: Mr. 

| Woolaſton'sditto, p. 337. „% 

San or Sun- plant of Hindo 11 cuhure and uſes, p. 100. 

Spark, electric, experiments on colour: of when drawn 
through h wood, p- 419. „ Ilagald 11 F 

| Spica virgins, occultation of, by the Mov, obſerved at 
PF 143. 

Sproule, enſign « 
ſions and emerfions of Jupiter's ſatellites, p. 180. 

Sieblin, M. de, his deſcription of a maſs of raw or native 
iron, found in Siberia, p. 462. 

Stomach, its formation and uſes in different animals, 
p. 312, 313. That of the Gillaroo trout deſcribed, 
P. 121. Singularitics 1 in its ſtructure, p. 123. 


, his cond of the FREY 0 


Stones, 


Super foetation, eaſily accounted for, p. 479. 


516 INDEX; 


Stones, voided through a fiſtulous ſore in the loins, with- 
out a concomitant diſcharge of urine, p. 108—rrx: 
St. Lawrence river, latitude of entrance of, p. 190. 
St. -Fobn's Iſland, latitude of, p. 173. longitude, p. 189. 


Stratum, a very ſingular one formed by the waters of 


' - Matlock, p. 124. Uſed in building, p. 15. 


 Subtangent of atmoſpherical logarithmic, what, p. 244. 


Its length how to be deduced from obſervations of the 
barotneter at different elevations, p. 233. The length 
of it variable, p. 234. Conſtant in a given tempera- 
ture, ibid. Proportional to the abſolute elaſticity of 
the particles of the air, p. 280. Ho to be found in 


every temperature, p. 231, 253, 256. The tempera- 


ture in which its length is expreſſed in 1000ths of an 
_ Engliſh fathom by the ſubtangent of the Briggian 


ſyſtem, p. 257, The temperature in which it is ex- 


preſſed in roth of à Paris toiſe by the ſubtangent of 


the Briggian Oe p. 256. 


% 


Summer, ſhortneſs of is duration in the country of La- 


bradore, p. 375. 
ſerene, 


Very moderate, and remarkably 


| Br. 6. 18 nene, I OE nf He | 
Sun, js body probate” rmed of two kinds of matter, 


an internal dark globe, and a thin covering of luminous 


matter, p. 20. The ſpots obſervable in it accounted 


for by this hypothelis, ibid. Irregularities of the ſur- 
face of the internal globes, p, 23. Curious particulars, 
tending to corroborate the truth of this conjecture, 
p. 24 Whetber the internal globe be ignited, p. 27. 
No ſpots, nor any diverſity of appearance, diſcovera- 


ble in thoſe regions, which lye towards the poles, 
„ LEES: e 


Sun plant of Hindaſtan, culture of, recommended in warm 


climates, deſtitute of hemp and flax, p. 100. 
Swinton, the Rev. Mr. John, his explication of a moſt 
remarkable monogram on a quinarius, p. 318. 
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TE * of Manckefter, 1 with reſpedt to inhabi- 
tants in the ſummer 1773, 5. 55. 
e 


Table of increaſe of Population i in Manc ſer, 
FVV p. 56 
— in Lirerpoel, p. 57 
| Comparaive ſurveys * A and Royton, 

62, 6 
Of deaths in Cheſter, | 1 yes * 76, 77 

Of diſeaſes in Cheſter, ibid. 

Equal chance of life, E 7: - 

Rarefactions of the atmoſphere, P. 272 
Equation of the boiling point, P. 294 
Compariſon of thermometers, p. 295 

Equation for the Kan NN 67 0 de quick - 
by a» _ 


Equation for the temperature of the air, p. 298 
General bill of mortality of the town of 87 


rington, 1773» 442 
Diſeaſes, 3 | | p. 4 4 3 


7. ale, reſult of an electrica experiestt on, p. 418. 
Teleſcopes, an improvement propoſed. in "the croſs wires 
of thoſe inftruments, p. 105. Vide Focal Length. 
Temperance, its advantages with reſpect to health and 
- longevity, p. 65. 
Temperature of the air, equation for, in the. W ö 
of heights, p. 244. Meaſured by M. De Lue by ther- 
mometers expoſed to the Sun, p. 260. 5 
7. eng nagel, Mr. his account of a Dutch veſſel having 5 
been, probably, ſaved, by pouring oil into the ſea in a 
violent ſtorm, p. 456. f 
5 | Thermometer 


. of Wenden p. 295. Peculiar ſcafes ap- 


:.-Y 


Variation of the compaſs. Vide Gm. 


$20 rn DE X 3 
Thermometer * hr" 2 . of, what, p. 221. De- 


plied to the thermometers accompanying two portable 
 barameters made far the Society, p. 239 
Thunder-houſe, experiments with it, p. t35. 


Torpedos, 92577 to a received opinion, hb the 


_'thores of England, p. 464. "Gn iderably larger than 
"thoſe found in the Mediterranean, p. 465. Caught 
on the coaſt of Ireland, p. 470. Their electrical 

er, p. 471. Directions where to find, and how 
. Ione preſerve them alive, 1 471, 472. 


. large, Injyrious to POR ation, P: 59. 


4 . | | 1 


Vacuum, "ow ſort of 'a vacuum the. phenomena of 
Nature argue, and the Newtonian philolophy demands, 


p. 271. 
Vagina. and uterus, double, deſcribed, p- 47 5—480. 


Vapour of hot water, a conductor of electricity, p. 


Varelaa, Don Joſeph, his obſervation of the dif be- 


rition of Saturn's ring, p. 112. 


Vegetation probably the cauſe of ring and ſummer being 
remar 


more healthy than than the reſt of the year, 
P- 74. 


Venus, tranſit of, obſerved at Pekin, p. 34—36. In che 
Sun's parallel, obſerved at Pekin, p. 2. i 


Vinegar, thrown into the air, e a ſtarm, ſtills it, 


according to Pliny, p. 447. 


 Vitridl, native green, ſpecimens Ke p 488, 
489. Why this falt and in aſſume a fibrous ap- 


Pearance, p. 488. 


« © Vomits, 


a e INDEX, gat 
7 omits of emetic tartar ſerviceable in the chin-cough, . 8 


p. 75. 
* their knowledge ofien too ww Tue, P: 42. 
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| Fake, account of a ſtorm f Vabintng th there, b. 350: 
Ma, Mr. on the Torpedo, 465. 
Warrington, number of houſes and inhabitants. there, | 
p. 438. Its healthineſs and increaſe, p. 439. Bill of 
mortality of that town, for 1773, p. 442. Diſeaſes, 
ages, and conditions of thoſe who died there, p. 
r SR APR 
Watfon, Mr. Henry, on the ſtomach of the Gillaroo 
== 7 7 
Vater, no repulſion between water and air, p. 452. NS 
Attraction between water and oil, p. 453. 
Maves, ſtilled by means of oil, p. 446 and 456. 
Weather, regiſter of, at Lyndon i in Rutland, p. 202. 
White, the = 4] Mr. Gilbert, his account of the houſe- 
martin, or martlet, p. 196. 
Whitehaven, an account of various native ſalts found in 
the coal- mines near that place, p. 48 1. | 
Miner, Mr. B. his account of a woman accidentally 
burat to death, p. 340. 5 
Wilſon, Dr. Alexander, his obſervations on the ſolar Tots, f 
P- 1. Propoſes an improvement in the croſs wires of 
. teleſcopes, p. 105. 
Winn, Mr. his remarks on the Aurora Borealis, p. 128; 
Winter, leſs E vere than formerly (though fill extremely 
rigorous) In Labradore, p. 375. | 
Winthrop, Profeſſor John, his remarks on a page in 
Caſtillione's life of Sir Iſaac Newton, p. 153. 
IWires, ſharp- pointed, preferable to knobs for the ter · 
mination of clerical conductors, p. 134, 409, 410, 
Vor. LXIV. X X X M 2 
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r N E 73 


F A 1 * 
L KS men in Vegi . p. 77. 
Noa, few ſpecies of, 3 res Pe 379 : 
Wright, Mr. Thomas, his obſ the immerſions 
and emerſions of J e "faellite, p. 190. 


* 


— 


e e We 
The End of. the Sixty-Fous ru VoLuatz. 


E R. R A TW 
8 . 2 11412 i i | | : oh 5 
N Abe 17 75 
115 ** KY -fot were r. rer 1 $905" Þ „ 
149. I. 30. for i r. an. | | 
W Le, ani 1: pa ee '” 


A 
DISCOUKS'S 
F . 

TORP E D 0, 


Anniverſary Meeting of the Royar Soci ET, 
November 30, 1774. 


7 * JOHN PRINGLE, Baronet, 
PRESIDENT. | 


PUBLISHED BY THEIR ORDER. 


LONDON: 


Printed for the ROYAL SOCIETY. 
MDCCLXXV. 


3 ——— —— — 


241 


\ BENTLEMEN, | oft £83 THI THE HAIWIAP 


E diſpoſal of the annual prize-medal, founded on 
the benefaction of fir GOT RET COPLEY, baronet, 

having for ſome years paſt devolved upon your” Pre- 
| fident and Council, they have hitherto been fortun 
in executing their truſt in ſuch a manner as to receive 
' Four ap probation. Indeed, th e ſtrict re gard for the ho- 
nour of the Society, and the deference due to the opini- 
ons of the other learned members, have been ſo much 
the objects of their attention, that they could not- welt 
; fail to be directed by them to ſuch of your publications 
as were moſt deſerving your favourable notice; J and they - 
flatter themſelves, that they ſhall not now be leſs ſuc- 
ceſsful than on former occaſions. For, if youcalttomind 
the various Papers of experiments in the laſt volume of 
your Tranſactions, you may remember, that though you 
warmly acknowled ged. the merit of many of them, yet it 
. A 2 5 Was 


1 cation, ande of ther pains a and time beſtowed by chat; gen- 


E W 


ttleman on this i inquiry. g 
Baut, in order to your more freely N the choice 
| of your Council with your ſuffrages, permit me, oEx- 
| XLEMEN, firſt to lay before you a ſhort abſtract of what 
bad: been done in this branch of natural hiſtory, antece- 
0 dent. to Mr, WaLan's. experiments; and ti ne t remind 
Fourof a few of his Principal ones, that While we do 
aft; to our worthy. brother, none may be defrauded, 85 
of the praiſe due to their Jabous. _ Y 
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I e cramp-fiſh, a Sp of the ray; being | 
a common inhabitant. of the Mediterranean, was 
early known to the Greeks, We find it firſt mentioned 

in a book ancently afcribed to HIPPOCRATES, though 
only as an eſculent fiſn; but the name alone (veer) is 
ſufficient to aſcertain the. knowledge the ancients then 
had of its torporific qualities. And ?L4aTo, nearly contem- 
porary with BIEPOCRATH by certainly knew of them, as 


appears 
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appears by the humorous 0 he makes of - 
CRATES to that animal, which he puts into the mouth of 
MENON, in his dialogue of that name. And his cele- 
brated diſciple i in phyſics, ARISTOTLE, particularly treats 
of itin his Hiſtory of Arfimals. The torpedo (ſays he) hides 
itfelf in the ſand or ooze, and whilſt the other fiſhes 
ſwim over it, and touch it, he benumbs them, ſo as to 
catch them and feed upon them: as a proof, the mullet, 
. the ſwifteſt of the watery race, is found in his ſtomach. £ 
| But though arIsToOTLE knew that the touch of the 
torpedoſtupified other fiſhes, he ſeems not to have known 
that this extraordinary effect could be tranſmitted to other 
animals not in immediate contact with it, but by the in- 
terpoſi tion of a ſtick, a rope, or water; facts too curious to 
have been omitted had he ever heard of them. Polſibiy 
he might have been informed, but rejected the accounts 
as fabulous (for of all the ancients none appear to have 
been ſo much on their guard againſt im poſition) or he 
might have thrown them into ſome part, that has been 
ſince loſt, of his book called abu "ARES, Mon- 
der ful Relations. Vet ARISTOTLE had only the teſtimony 
of fiſhermen for what he reports of the torpedo: indeed 
he expreſly ſays ſo. In thoſe days, and for many ages 
after, the pride of man ſet him above experiments; and 
above 


| above the ſuſpicion, chat 2 duch low * mechanical 
operations he was to diſcover cauſes and learn to reaſon. 


ARISTOTLE, appears to have been better informed cons 
cerning the torpedo than his maſter. ATHEN &Us relates, 
that this philoſopher, in his book on venomous animals, 
obſerved that the torpedo conveyed this benumbing ſen- 
ſation through ſticks and ſpears into the hands of the 


ARISTOTLE himſelf, that admirable genius, knew not this. 
Had the great Stagirite heard, that, to underſtand by what 
principles the torpedo acted, a naturaliſt from Britain 


had travelled through Gaul to the Atlantic ocean, and on 


that coaft had made a hundred experiments: upon that 


fiſh, and with ſucceſs; there is no doubt he would have 
Oh Placed that account among the chief of his Wonderful Re- = 
 Tations. Lord BAcoN was the firſt who detected and com- 
4 bated this preſumptuous error, and who, by humbling 


the vanity of man, exalted his power over the works of 
nature. He was the firſt who taught, that as our bread, 


ſo our ſcience was to be earned by the feveat of our brows 
and the works of this ſociety willp1-truſt, be an everlaſt- 


ing teſtimony of the truth of his doctrine. 
THEOPHRASTUS, the learned ſcholar and ſucceſſor of 


fiſhermen that held them. And fince I have quoted 


 ATHEN. AUS, though not in a chronological order, I ſhall 


= add, 


"Te F. 


aid, that be. mentions p1231Lus;of TRIER taking 
2 in his commentary. pap. the erſaca of Nigan» 
DER, that it was not the whole, but certain parts of the 
body of the torpedo that occaſianed the, torpor. uzro of - 
Alexandria, i in his Pucumatics, menfiansthis! fiſh as emits . 
1g effluvia throngh . = iran and other ſolid bo- 


ul epenpiler of. ancient 


great a lover of the marvellous, has reated this ſubjed : 
accordingly. , Thus, he Hays, the power of the torpedo 
may be felt through the length of a rod or a ſpear, which 
is a fact; but that this fiſh. binds the lags of the pimbleſt 
perſon-1 that treads upon it, is an exaggeration; and that 


this animal is able-to hind the arms of the eee 
diſtance, f 18 falſe. ui TUO 10 3.331 


„ PLUTARCH,, though no \ profeſied. naturaliſt, 2 far- 
| viſhes us with a fuller and juſter account of the toxpedo. 
According to him, this creature not only benumbs all 
thoſe that touch it, but alſo ſtrikes a numbneſs through 
the net into the hands of the fiſhermen; nay, as ſome re- 
port, if it happen to be laid on the ground, alive, thoſe 
chat pour water upon it ſhall be ſenſible of ſome dimi- 
nution of their feeling. Now whether this laſt fact has 
been confirmed by later experiments, $ have not learnt, 
but 
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themſelves; or cleapiing; are hetd as it ie Were in 2 or | 
nn up. a; 


447 


Fine dend n. 2 5 not « tbomſit wit 
MI. WALSIIV Principles. SLOTAKGH adds, that Whifft the 


e ſwims around his prey, he emits certain effluvia; a 
bike darts e, chät Hrſt affect the water, and then the 


hes i in it; © 1 being kus diſabled from defending 


From ELIAN; who writes a Hiſtory of Animals, we 
might expect! more information on this fubject than front 


any other author; but we are much dif appointed. He 


has been ſatisfied with reciting a few of the common re- 
ports, and adding others, too abſurd! to deſerve repetition. 
It is remarkable, that theſe two profeſſed writers of na- 


tural hiſtory, PLINY and ELIAN, ſhould of all the an- 


cients give us the lameſt and moſt fabulous accounts of 
| this ſubject of our i inquiry. F 


Ppaffing from the philoſophers to the phyſicians, we 
ſhall receive little more ſatis faction. Before the days of 


_ GALEN the torpedo was applied alive to parts affected, 


and particularly for the cure of an obſtinate head- ach, 


as appears from SCRIBONIUS LARGUS, who lived under 


CLADDIUS, and from DIOSCORIDES, wha Aouriſhed ſoon 
after. But GALEN, always reaſoning, and oppoſing 
— practice, affigns a cauſe for that falutary e ef- 


p 
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fect, 


t 


fest. His" phyſiological ſyſtem. was in 2, great ma me hes. x 
founded on the four primary qualities, cold, bot, wet, and 
diy. He conceived, therefore, that the | 1 ede acted by £ 
a frigorific principle; for as cold occaſions a numbneſs in 
an animated body, ſo does the ſhock given by that t fiſh. 
Such was the theory and realunig of that age; yet, bad 
as they were, they prevailed 1 in the ſchools of medicine 
_ upwards of a thouſand years. GALEN was confirmed i in 
his opinion, by ſeeing, as he himſelf teſtifies, that diſor- 
der removed by the touch of a living torpedo; which be- 
ing of a cold nature, ſtupified or blunted the acute ſenſe 
of pain. The followers af this medical chief improved 
upon their leader. A livin g torpedo not being always at 
hand, when a refrigerating medicine was indicated, the 
deficiency was ſupplied by preparing an oil from the dead 
animal, which they were affured muſt poſſeſs all the vir- 
tues of the living one. Upon this conceit we find au- 
Lus of Ægina, one of the ancients of the Galenic ſchool, 
recommendin, g this oil for temperin g the hot humour of 
the gout, and for other ailments that required cooling 
applications. | | 
Now, conſidering what little information we have re- 
ceived from the philoſophers and phyſicians among the 
— it will ſcarcely be expected, that we ſhould find 


B more 


r . — * 85 


hiſtory of man. Such disjointed materials make the 


more than poetical powers with which nature has en- 
dowed this fiſh; but diſtinguiſhes, like pryHitus,' the 


1116 J 


more among their poets. Poetry, the ereatute of the ima- 
gitiation, can ſeldom avail itſelf of ſtrict hiſtory for a fub- 


ject, whether in the natural or political World. The hiſ- 


2 Either" can yet ſee but parts of a great ſyſtem, 
appearan 5 often erooked and de formed, 
405 not 100 now they are to tally and to be put 
together, to compole the fabric of the univerſe and the 


fore but indifferent themes for a bard, whoſe aim is to 
captivate the fancy with ſomething beautiful and finiſſi- 
ed. Im effect, oypran has made rio improvement in che 


hiſtory of the torpedo, though he contrived ini his Hall. 
euticato write an ele; gant defcription of it, without depart- 


ing much from truth. He not only commemorates the 


parts where they peculiarly refide: Theſe parts he calls 
Vi veg (the fides) from which, as OPPIAN imagined, the 


animal had a faculty of darting upon other fiſhes cer 


tain fubſtances, he terms xeexider, but whereof the mean- 
ing is obſcure. To the former of theſe expreſſions CLAU= 
DIAN undoubtedly alludes, in a line of thoſe verſes which 
he copies from OPPIAN, in er the properties of 
the torpedo; . 


Sed 


IL u F 

Sed latuc armavit gelido natura Venends . 
ton as the Roman poet has nothing mate, own, 
I ſhall with him cloſe the relations I have been able to 
find of this curious fiſh in the monuments, of antiqui», 
ty. We muſt confeſs them to be all eee and 
the more, as it does not appear, there has been one, c- 
LEN excepted, of all the above mentioned ancient Lages, 
who had ever ſeen a living torpedo, much. leſs who had 
made experiments on it; and leaſt of all who had diſſect- 
ed it. The reſult of their inquiries ſerved for little more 
than a winter's tale. Such, I ſay, are the accounts that L 

have been able to collect from the ancients, concerning 
this wonder -of ibe deep; omitting only ſuch reports as 


ſorts, you may be aſſured, that in thoſe days of credulity, 
fo many were impoſed. on the world, that we are not 
to wonder, if there have been men of genius and learn- 
ing, who, not taking the pains to make experiments them 
ſelves, or ftritly to inquire into thoſe made by others, 
have goats treated the whole affair as a vulgar 
error. | 
With the fall of the Roman empire, the biſtory a ani- 
mals, imperfect as it was, with all other found learning, 
* ſunk into the darkneſs of the times; nor did it emerge 
„ before 


ſeemed to be either ſuperſtitious or fabulous. But of both: 


a - 
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before the ſixteenth century, Al Era ever memorable far © 
the revival of ſcience. Then lived and flouriſhed neLoN, 
RONDELET, SALVIANI, GESNER, and others, who not only 
reſtored what was anciently known in natural hiſtory, 
but greatly improved the ſubject. Vet experiments were 
ſtill rare and feeble, till, in the next century, HARVEY-ap- 
peared, and began to make them on birds and quadru- 


peds. Nor did that famous interpreter of nature finiſh 


his career, and cloſe his eyes in death, before they beheld 
the riſing ſtate of this Society, and the Academia del Cimen- 
70, our elder but ſhort-lived ſiſter, already formed. Some 
of the moſt eminent of that academy judging an inquiry 
into the truth of what had been recorded concerning the 


torpedo, to be an obj. ect worthy their attention, availed 


themſelves of their vicinity to a ſea ſtored with that ſort 5 
of fiſh, to make the trials. RE DI, one of the moſt liberal 
and enlightened geniuſes of that age, began, and was 


afterwards affiſted by BORELLI and $TENO the Dane, 


his collegues. Laſtly LORENZIN 1, his ſcholar, engaged 
in the ſame purfuit, and publiſhed a curious treatiſe upon . 


the ſubject. 


Apr 's firſt ſtep was by experiments to Eltinguiln 
between the real properties of the torpedo, and ſuch as 


nad erroneouſly been aſcribed to it, by the learned, as 


Well 


| T' *Y * | 
HH well as, by the. vulgar of former, times. To this reſearch, 2 


he addedthe anatomy of the animal; ſo that REDI Was alfo 
the firſt, who with any accuracy deſcribed thoſe crooked 
ſubſtances, lying on each fide of the ſpine near the head, 
which he conſidered as muſcles (from thence named mu- 
cult falcati) that projected certain effluvia occaſionin 2 
the ſenſation of numbneſs, more or leſs, as the animal 
was excited to put theſe organs into action. This hypo- 
theſis, of the tranſmiſſion of effluvia, was immediately 
embraced by LoRENZ INI, and afterwards by CLAUDE. 
PERRAULT. But the former, not underſtanding how ef- 
fluvia could paſs from the body of one animal into that 
of another, without immediate contact, con tradicted, we 
may ſay, the evidence of b his ſenſes, by denying the ſen- 
- ſation he muſt have had upon touching the torpedo with 
a ftick, a ſpear, or the like inſtrument; unleſs we ſhould 
ſuppoſe thoſe ſubjects, on which he made his trials, were 
too weak for exerting. the full energy of their ſpecies. i 
From the like cauſes alſo erred the excellent RORELII. 
But his theory not admitting the emiſſion of benumb- 
ing particles, affecting the hand, either in immediate 
contact with the fiſh, or touchin git with a ſtick, or the 
like, he referred the ſenſation to a certain briſk. undula- 


tion of the parts touched, which the animal could excite 
— 


-#&% 


| At will. This ation he nf to that of 2 aft 
1 cord put into quick vibrations. AT a — 
1 Into a ſimilar deception, in the next generation, fell! 
that ornament of his country and of his age, the excel 
| lentM. DE REAUMUR, upon reſuming this ſubject. For in 
the year 171 4 being on the coaſt of Poitou, he took that 
| opportunity of makin; 8 ſome new experiments upon the 
torpedo, which, with the reſult, he communicated to the 
R. Academy of Sciences at Paris. His brethren of that 
illuſtrious ſociety adopted his hypotheſis, as did indeed 
| the Ingenious over all Europe; ; and o natural did it ap- 
pear to them, that every one wondered it had not been 
fallen upon before. What then was this new ſyſtem? In 
v3 effect, onenot very different from that of BoRELLI; for, in- 
ſtead of the undefined vibrating parts of the latter, M. DE 
REAUMUR ſubſtituted muſcles (the muſculi falcati of RED 
and LORENZINI) which, by the vivacity of their action, 
imprefſed on the hand, that touched theſe parts, a ſen- 
ſation of numbneſs, « owing to the ſtoppage of the pro- 
greſſion of the nervous fluid, or a repulſion of the fame: 
But, to obvi ate what might be objected, the celebrated 
| inveſtigator was bound to deny that this impreſſion 
of numbneſs could be communicated through water, 
2 net, or any other ſoft and yielding ſubſtance; nay, 
| 
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thtongh: a ſtick, extept a very ſhart one. In fact, M. DE 
REAUMUR did deny ſuch tranſmiſſions; and yet it is cer 
thim, that the ſhocks from the torpedo are not leſs con- 
ducted through fuch media, than thoſe from 2 charged 
" electrical phial. Shall we then accuſe of want of candour : 
thoſe celebrated authors, BORELLI, LORENZINI, and M. 
DEREAUMUR? By no means: but let uslament the weak - 
neſs of the human intellect, which, pre-pollefied by ſyſ- 
tem, will often not perceive fuch objects as would ſtrike the 
ſenſes of any other perſon, nay moſt certainly their own, 
in a more unprejudiced Rate of mind! And let us regret 
that other infirmity, ſo incident to the beſt underſtand- 
5 in g; the too great forward neſs to account for every appear- 
ance in nature, from ſuch principles as are known, with 
out conſidering how many yet remain to be diſcovered! | 
There was a time, and that within the memory 7 of many 
of myhearers „when thunder and lightning were thought 
fufficiently accounted for, from fulphureous and nitrous. 
vapours mixing with the air. At preſent we doubt of the 
exiſtence of ſuch vapours in the atmoſphere, and are 
otherwiſe ſure, that the electrical fluid only is concern» 
ed in the formation of that meteor. Now it ſeems this 


very fluid is „che efficient cauſe of the amazing qua- 
lities 


L 6 ] 
lities of the torpeds. Nothing could be more mea. „ 

| ed, yet perhaps nothing more true: 
The diſcovery of the Leyden phial bodied u a whe | ak 
rich field for the advancetnent of philoſophy; and to 
the honour bf his ſociety it will ever be remembered, 
how much they have availed themſelves of that for- 
runate accident, for interpreting ſome of the more in- 
tricate phænomena of nature. A few years after that me- 
morable event, the celebrated profeſſor ALLAMANn, fel- 
low of this ſociety, hearing of a fiſh, in the Dutch: ſettle- 
ment of Surinam, reſembling à congre eel; but with pro- 
perties ſimilar to thoſe of the torpedo, engaged his friend: 
M. 's GRAVESANDE, governor of Eſſequebo, to make the 
| inquiry. Th. at gentleman readity complied, and in the 
year 17 54 wrote M. ALLAMAND a letter on the ſubject, 
which was ſoon after publiſhed in the ſecond volume of 
the Tranſactions of the Society at Harlem. M. 's 6RAvE- 
SANDE fays, that the experiment was made on a ſpecies of | 
cel, the Dutch call fdder-vis 7 tremble-fiſb aud that it 
produced the ſame effects with electricity, with which he 
had been well acquainted, by having with his learned cor- 
reſpondent made many experiments with the electrical 
phial; nay, that the ſhocks from the fiſh were much 
more violent, if it happened to be ſtrong and lively of its 
kind; 


14 17 1 


kind; for then it would infallibly throw the perſon who 
touched it to the ground. But M. 's GRAVESANDE adds, 
that ſuch exertions in this animal were accompanied with 
2 no ſparks of fire, as in an electrical machine. Thus far I 
have abridged M. 's GRAVESAN DE'S letter. M. ALLAMAND 
ſubjoins, that he was fatisfied that this cel muſt be a ſpe- 
_ cies of the gymnotus of ARTEDI, and. all our quent 
accounts haye. confirmed bis opinion. 475 
In the ſecond part of the Gxth \ volume of the fame va 
. work, we find, of the ſame animal, a a more ample 
relation extracted from ſome letters of M. VANDER LOTT, 
dated from Rio Eſſequebo, 17 61. This gentleman makes 
two ſpecies, , the bl ack. and the reddiſh, on ugh he ac- 
knowledges, that, excepting the difference of colour and 
degree of ſtrength, they are not materially different. In 
moſt of the experiments. with theſe animals, M. VANDER 
| LOTT. remarked a wonderful fimilitude between them 
and an electrical apparatus: nay, he obſerved, that the 
ſhock could be given to the finger of a perſon, held at 
ſome diſtance from the bubble of air, formed by this eel 
| when it riſes to the ſurface of the water in order to 
breathe; and he concluded, that at ſuch times the elec- 
| trical matter was diſcharged from its lan gs. He menti- 
ons another charaQterizi ng circumſtapce; 3. Shieh, is 5. that 
5 C 
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thou gh metals, in general, were ekitidfiors to its electri- 


| others for that purpoſe. : NE 


diſcovery i in Amierica, M. ADANSON, an eminent French 
| naturaliſt, met with the ſame, or a ſimilar fiſh, in the ri- 


ſcales, like an ee et, but much 


EF WH 


cal fluid, yet ſome wete found to be ſenifibly better thai 


1 


About the ſame time that M. s GRAVES ANDE made his 


ver of Senegal i in Africa. He takes notice, that this ani- 


mal had little relation to any of the known inhabitants 
of the water. That its body was round, and without 


9 


thicker i in proportion to its 
length; that it was well known to the natives, and that. 
the French called it rend ur, from the effects it pro- 


duced; not ſo much a numbneſs, like that arifing from 
the torpedo, as a very painful trembling in the limbs of 


thoſe who touched it. He adds, that chis effect did not 
ſenſibly differ from the ſhock given by the Leyden phial, 
which, he had felt; and that it Was communicated: in 
the fame manner by ſimple contact, or by the inter; 
tion of a ſtick, or an iron rod (five or fix feet long) ſo as 
to force the perſon to drop which ever of them he) had in 
his hand. N 

M. FERMIN, in his Natural tiſtory o of Surinam, pub- 
liſhed at Amſterdam, in 1 765, obſerves of 4 fifth, which 


the Dutch there call Beef-aal (tremble-eel) that one cannot 
| touch 


x 19 1 


touch it with the hands, or even with a Kick, without 


2 #4 S825 


feeling a horrible numbn eſs i in che arms, upto the ſhoul- 
ders. And he farther relates, that making g fourteen per- 


ſons join. each other by the hands, whilſt he graſped the 


hand of the laſt with one of his, and with the other 
_ touched the eel with A Kick, the whole number felt ſo 


violent a ſhock, that he could not prevail on them to re- 


peat the experiment. This fiſh, 1 believe we may with 


ſcribed by M. s GRAVESANDE and M. VANDER LOTT, 
though the author does not compare its operations to 
thoſe of the electrical phial. 


The earlieſt account, for a diſtinct one, chat I have met 


with of this kind of eel, in that quarter of the world, 
1s by M. RICHER, the aſtronomer, recorded by M. DU 


the. year. 1677. In the iſland of Cayenne, where M. 
RICHER had made his obſervations, there is a fiſh, ſays M. 


DU HAMEL, not unlike a CONgre cel, which touched with 


the finger, or even. with the end of a ſick, affects the 
arm with a numbn eſs, nay. the head with. a giddineſs, and 


the eyes with a dimneſs of ſight, which M. RICHER had 


himſelf felt upon making the experiment. 5 
1 C2 8 8 If 


* 
Wa, * - 


probability lay, was the ſame ſpecies of gymnotus de- | 


HAMEL, in his Hiſtory of the R. Academy of Sciences, for 
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electrical nature of this el in thoſe} parts, I would recom- 
4 this animal by that gentleman. But, as the book is in 


ſpace of air; 3 a circumſtance to which we have nothi 
” ſimilar in the torpedo, though it de a common effect in 
an electrical diſcharge. FL S Ly 2 ed MY 9 


racy, have left much doubt to what genera of fiſhes thoſe 
5 electrical ones were to be referred. I ſhould only dark * 
that eel which M. DE LA CONDAMINE deſcribes in his 


12 


If any further evidence were wanting, to aſe ert 


mend the perufal of the Eflay on the Natural Hiſtory of 
Guiana, by Dr. BANCROFT, memberof this Society, where 
the reader will find ſeveral curious experimetits made on 


every body” 8 hands, I ſhall only take notice, that the an 
thor confirms M.VANDER LOTT'S account, of a ſhock rom 
this animal being communicated through a confiderable | 
ing 


1 ſhall not therefore, GENTLEMEN, take upmore aw 


time, with offerin, 8 you further accounts of theſe curious 
animals, given us by travellers, and the leſs, as F have 


met with no original ones, Wann rey the above, but what 


0 7 


from either too much brevity, or. mani anifeſt fighs of inaccu- 


voyage down the river of Amazons, that was moſt Pro- 
bably the true electrical gymnotus (o commonly found 
in the rivers of the adjacent country of Gui ana) about 


which we have been juſt diſcourſing. Not ſo that fiſh 


3 which 


121 } 
which Mr. Moors found in an African lake near the Gam- 
bia; nor that other, which Mr. ArkIxs ſaw in the river Si- 
erra- leon, likewiſe in Africa. And it is pretty evident that 

the electrical fiſh mentioned and delineated, but ſcarcely 

deſcribedby Nix uo, as taken in ſome of the lakes of In- 
dia, and called by the Dutch meer- aal (lake-eel) is no ſpe- 
cies of the gymnotus, at leaſt if juſtly drawn, ſince we find 
there a long ſin on the back of that creature, and none on 
its — No more ſhould that fiſh, provided with torpo- 
owers, which iso found in Brazil, have any other re- 

lation to the gymnotus, ſince the author compares it in fi 
gure to a ſole. Nor that other, of the ſame country, poſſeſſed 
of fimilar qualities, which iso calls Piraque (MARGRAF, 
Puraque) if it at all reſembled the figures given of it by 
theſe travellers and natural hiſtorians. I would paſs the 
ſame judgement upon the Indian congrus momſiraſus of 
BONTIUS.: And I ſhould heſitate about that eel, the ſubject 
of a Paper, communicated to this Society inthe year 1680, 
by Dr. GALE, from the author Dr. BATEMAN, who had 
twenty years a planter in Surinam. All that L would 
with any degreeof certainty conclude, is thatamong fiſhes 
the electrical properties are not confined to that ſpecies of 
ray called the torpedo, nor to that ſpecies of gymnotus 


called the gymnotus electricus, but that nature has en- 
_ dowed 


7 22 1 
dowed with the fame powers ſeveral other. anh n 
of the waters, — hitherto imperfectiy — 2 0 
Nov, in juſtice to thoſe authors who have firſt men- 
| tioned the cleric gymnotus, and eſpecially to thoſe who 
— haveoriginally ſurmiſed a Grilitude betten che p 
ties of che Ia 1 . that electri 


phial, 1 have — proper do commemorate | their 
names on this occaſion; houg] after all, Lhave xeaſpn 
— taken the hint of 
A making his xperiments from none of them, but ſolely 
from what he had read concerning the torpedo in writers, 
+: who thought of nothing leſs than referring ſuch powerz 
in animals to an electrical origin; nay, who lived, man) 
of them long before the laws of electrici 


| ity were known. 
= Nor had the ſurprizing benumbing effects of the ele 
= gymnotus ever been ſo narrowly. obſerved, much leſs 5 


with any preciſion ſay, how far nature had carried * 
wanne between the two. 11% 8 
TO Mr. WwaLsk therefore we owe not * thefirk, 
„ but a numerous ſet of the beſt choſen experiments on the 
1 torpedo, for aſcertaining its electrical nature, together 
* fome correct and — * of the intire ani- 
| a 2 mal, 


confronted with an electrical apparatus, as that e could 


L 8 J 
mal, and of ſume of its principal organs that appeared 4 
upon diſſection. For this latter part of the diſquifition, 
the Society; as well as Mr. WALsn, is much beholden to 
another member, un Jen HUNTED, who thereby has 


apmnarioty of the animal by Abl, STENO, and LOREN= 
2181: And I'may moreover acquaint you, that though 
Mr. WALSH has laid before us an account of his princi- 
pal experiments, his occupations have not yet permitted 
Him to enumerate every curious particular that occur- 
red to him in the courſe of his reſearch; as I can teſtify, 
from having been favoured with the peruſal of the j vu 
1 tranſactions. 
The very firſt experiment of Mr. WALSH diſcovered the 
electrical quality of that fluid in the torpedo (which had 
< long difſtinguiſhedthis fiſh) by his conveyingit through 
the fame e tors with electricity, ſuch as metals, Water, 
And arimal ffuids; and by intercepting it by the ſame non- 
ne; namely glaſs and ſealing wax. Nor in this 
circumſtance only did the ſimilitude between the electric 
torpedinous ftaids appear: one of the mot brilliant 
of Mr. waisH's difcoverieswas,that this animal not only 
could accumulate in one part a large quantity of electric 


| "alter, but was furniſhed with a certain organization diſ- 
51 EY 1 
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Hurfaces w vith- one hand, could, with! the other, by the - 


ble, v upon a wet e —— hen table fined this 


ſtate; the ottier-furface (that on the belly) was 


of it, or was ina negative ſtate; ſo that ons equi 
be reſtored, by making: 
the two — by water, the Muds aft nies 


| body, or netals.- A man- preſſing upon one of 


: make a n cont | 


thre — that i is f is impreſs b _ nen matter * 
paſſing through Our armsamd body, kom due infide _ 


* * 


charged P den. Pliial eee 


n 


perſons inſulated; - and two. braſs wires, teen feet 
long, were ſuſpended from the c cieli 


ing by en ring 
One of the wires reſted by one end 1 the-wet napkin, 
the other end was: immerſedrinpa baſorr full of w 
* on a ſecand table, on; Hich ſtood-four other ba- 


t Y 


ons, ue viſs full of water. The firſt — put a finger 
of one hand into the water in which the wire was im- 
merſed, and a finger of the other hand into the ſecond, 
and ſo on ſucceffively till all the five perſons commun; 
cated with one another by the water in the baſons. In 
the laſt baſon one end of the ſecond wire was dipped, and 
with the other end Mr. waLsk touched the back of the 
torpedo, when the five perſons felt a ſhock, differing in 
nothing from that.of the Leyden experiment, except in 
0 weaker. Mr. w aL$H;: who was not in the circle of 
conduction, felt nothing. This was ſeveral times ſuc- 


ceſsfully repeated, even with eight perſons; and the ex- 
periment being related by M. DE SEIGNETTE, mayor of 
the city, and one of the ſecretaries of the Academy of 
sciences of Rochelle, and publiſhed by him in the French 
Gazette, the account becomes the more authenticated. 
For though we place full confidence in the candour and 
veracityof our worthy brother, yet in the eyes of the pub- 
lic the evidence muſt be ſtrengthened by the teſtimony 
of thoſe, who, but for the ſake of truth and ſcience, were 
no wiſe intereſted in the matter. We are therefore the 
more obliged to Mr. WALSsEH for having made theſe ex- 
periments not in à corner, but I may ſay, before the 
world; and in that very country which gave birth to the 
99 | D celebrated 


l 

celebrated M. DE REAU Mun, whoſe reputation as a phi- 
loſophor could not but ſuffer ſome diminution, in pro- 
portion to the credit gained at this time by the fortunate 
ſtranger. And indeed the whole behaviour of the learn 
ed academicians, firſt at Rochelle, and afterwards at Paris 
(when the experiments became known there) was ſuch 

to their gueſt, as ſhewed them to be on this, as on other 


occaſions, the true lovers of ſcience, emulous not envious 
of the reputation of their neighbours. 


But though no farther evidence be wanting to mp 
ticate the experiments of Mr. waLsE, yet for the confir- 
mation of the concluſions he draws from them, it is with 


_ Pleaſure that I can join the teſtimony of our learned and 
candid brother Dr. INGENHOUSZ, phyfician to their Im- 
perial Majeſties at Vienna, who, being in Italy, when he 
received a general account of Mr. wALsH's ſucceſs, at my 
requeſt repaired to Leghorn, to make ſome experiments 
himſelf upon the torpedo. How far they agreed with, 


and corroborated, thoſe of Mr. WALSH, I need not men- 


tion, as you have ſo lately heard the doctor's letter to me 


on that ſubject. n inn 

Nor ſhall I return to enter into any e detail * : 
Mr. WALSH's experiments, conſidering what encroach- 
ment I have already made on your time, and how fenfi- 
2 ö ble 


- 9 2 > 5 * > — p * 4 2 q 4 * 1 £ 
* 3 * i . 2 * * . . " , e A : wh + _ 1 1 = 
\ Y * * g * uh C 
p "> 
* © „ 
[ | 7 1 
. a * 


minded you of, have merited the honours you are row 
conferring upon him. I ſhall only obſerve, that our in- 


genious brother, having traced the ſimilitude between the 
operations of the torpedo, and thoſe of an electrical ap- 


ble you muſt be, that thoſe which 1 have already re- 


the machine. Vet he remarks, that though the charged 


Phial occaſions attraction and repul ion in ſuch light bo- 


dies as the pith- balls, placed near it, and its diſcharge is 


obtained through a ſpace of air, and accompanied with 
light and ſound; nothing of this occurs with reſpe&ttothe 
torpedo. But to theſe objections againſt a perfect agree- 


ment between the electrical and torpedinous fluids, Mr. 


WALSH anſwers, that upon charging a number of large 


jars with a ſmall quantity of electric matter, and then dif- | 


charging them, that matter will yield the appearances of 


the torpedo only. It will not now paſs the hundredth part 
of that inch of air, which in its collected ſtate it would run 


| through with eaſe; the ſpark and ſnap and the attraction | 


and repulſion of the balls will alſo be wanting; nor will 
a point brought however near, if not juſt in contact, be 
able to draw off the charge; and yet this diffuſed electric 
matter, to effect i its equilibrium, will inſtantaneouſly paſs 

D 2 through 


through a „„ circuit of different conductors 


E a8 Þ - 


properly connected, and give a ſenſible ſhock to ſuch per- 
ſons as compoſe the circle But where is that large ſurface. 
of diffuſed electricity to be found in the torpedo? Mr. 


WALSH replies, that from a minute divifion of parts a 


large ſurface will ariſe; and that even our naked eye will, 


tell us, that thoſe ſingular tubulated organs of the tor- 
pedo conſiſt, like our electric batteries, of many bodies of 
a priſmatic form, whoſe: ſurfaces taken together compoſe 
a conſiderable area. To this argument we may add, that 
hitherto no difference has been found, except with re- 


gard to more and leſs, between the electric matter which: 
is drawn from the clouds, and that other which pervades; 


all terreſtrial bodies, and is collected by every apparatus. 


If therefore between lightning itſelf and the charge of 


a Leyden phial, there is no 1] pecific difference, nay ſcarce 
a variety, as far as 1s known, why then ſhould we un- | 
neceſſarily multiply ſ pecies, and ſuppoſe the torpedo | 
provided with one different from that which is every. 
where elſe to be found? But leaving this queſtion to be 
more thoroughly handled by ſubſequent experiments, let 
us conclude, that ſuch has been the ſimilitude eſtabliſhed 
between the electrical fluid of the torpedo, and that of 


nature at large, that in a phyſical ſenſe they may be con- 


kdered as preciſely the ſame. 
Mr. 
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reati = that the. — — 
numberof the ner ves beftowed on theſe electrie organs, in 


2 wa ada _—_—_ 0 


proportion to their ze, muſt appear as extraordinary as: 
their effects; and that, if we except the important organs of 
aur ſenſes, there is no part even of the moſt perfect ani 


which for its ſize is more liberally ſupplied with nerves: | 
e- 


nor yet do theſe nerves of the electric organs ſeem n 
ſary for any ſenſation that can belong to them. And with 
reſpect to action, he obſerves, that there is no part of any 
animal, however ſtrong and conſtant its action may be, 
which enjoys ſo large a. proportion of them. 'If then it be 
probable, that theſe nerves are unneceſſary forthe purpoſe 


nagement of the electrical fluid, eſpecially as it appears 
from Mr. 
mal commands the electric powers of its bodyꝰ- 

If theſe reflections be juſt, we may with ſome at 
bility foretell, that no diſcovery of conſequence will ever 


be made by future phyfiologiſts, concerning the nature 


of the nervous fluid, without acknowledging the lights 
they have borrowed from the experiments of Mr. WALSH 
upon 


either of ſenſation or action, may we not conclude, that 
they are ſubſervient to the formation, collection, and ma- 


waLsk's experiments, that the will of the ani- 
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wi the living torpedo, uid ich diſſection 

animal by Mr. HUNTER. But- whether this Will be the 
individual effe& or not, philoſophy by theſe curious and 
ſucceſsful reſearches has made a valuable acquiſition; 
ſince we may be aſſured, that whatever tends to diſcloſe 
the canſæ rerum, the ſecret laws of Nature, cannot ulti- 
mately fail of ſubjecting her, more or leſs, to the uſes of 
fe; and of manifeſting, more and more, the wiſdom and N 
* of the Creator in all his works. 


un. WALSH, 6055 3 3 

1 N conſequence of the n ofthec choice _—_ 
by the Council, ſo unfeignedly e expreſſed in the counte- 
Nance of every gentleman preſent, it remains, that in the 
name, and by the authority, of the ROYAL SOCIETY OF 
LONDON, formed for the 1 improvement of Natural Know- 
ledge, I deliver into your hand this Medal, the prize you 
have ſo meritoriouſly obtained; not doubtin g, SIR, of 
your grateful acceptance of ſo honourable and unperiſh- | 
ing a memorial of their eſteem, and of the ſenſe of their 
obligations to a perſon, who in ſo diſtinguiſhed a man- 
ner has contributed to promote the great ends of their 
inſtitution. And, in the ſame reſpectable name, let me 
add, 
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add; that they are fo much perfuaded of your abilities to 
aſſiſt in their grand work, the Interpretation of Nature, 
that they earneſtly call upon you to continue your libe- 
ral and ſpirited kibours. With pleafure they underſtand 
that you have already turned your views to the electric 
 gymnotus, that other wonder of the waters, an animal 
poſſeſſed of powers fimilar to thofe of the torpedo, but of 
_ ſuperior energy; and the Society flatter themſelves, that 
ſo much light will be gained by that inquiry, that you 
will be enabled ſoon to make a farther diſcovery of the 
myſteries of Nature. Her veil, fear not, s IR, to approach 
Animated with the preſence of this illuſtrious and ſuc- 
ceſsful Body, I will venture to affirm, that Nature has no 
veil, but what time and perſeverin g experiments may re- 
move. In the inſtance before us, view the progreſs of the 
powers of the mind; view the philoſophers of the early 
ages, like the © children of the World” +, amuſed and 
ſatisfied with the ſtories of the torpedo; as incurious about 
their authenticity, as about the cauſes of ſuch extraordi- 
nary effects. This animal ſerved them for an emblem, or 
an hieroglyphic, for a figure of ſpeech, or an alluſion of 
pleaſantry; at beſt as a theme for a copy of verſes. But 


* Alluding to that paſſage in Mr. wALsn's Paper, © We here approach to that 

cc yeil of Nature, which man cannot remove“. 
+ Lord Bacon, 
the 
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the World, riſing in years and in wiſdom, rejects. ſuch 


trifles. The Interpreters of. rw in the adult ſtate of 


Time, make experiments and inductions, diſtruſt their 


intellects, confide in facts and in their ſenſes; and by 


theſe arts drawing aſide the veil of Nature, find a mean 
and groveling animal armed with lightning, that awful 


and celeſtial fire, revered by the ancients as the —— 
attribute of the father of their gods. 


* 
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Page 10. line 18. for fides read flanks 
21. 19. for Dr. BATEMAN read Mr. BATEMAY 
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FAN Friday the th of Auguſt, 1774, they had at CBarle- Tot, 
Suth-Curolina, a violent Thunder-ſtorm; an Account of 
which hath fince appeared in the South Carolina and American 
GENERAL Gazette, N* $30, Agi, 125 1774s from which 
PE the — is 1 an n 


6 Charles Town, FM 14, On 2 laſt, about Noon; we had 
ſome very ſharp Thunder hete, in which no fewer than Six 
Houſes, in different Parts of the Town, were ſtruck; but moſt 
providentially no Lives were loſt, though the Houſes were full 
of People. We have been favoured with the following from 


a Gentleman who inhabits one of the Houſes that was 
ſtruck; 8 


« My Family was diſperſed in ſeveral Rooms vp-ſtairs and 
* below. I was fitting in a Chair, reading; a moſt violent 
10 Exploſion made me ſhrink in the Chair: I fell off, and found 
« myſelf in a manner deaf. The Room 1 was in, as well as 
« every other Room in the Houſe, was filled with Fire and 
oo Smoak, of the ſame Appearance and Smell as if from a Gun- 
« powder Squib. Every other Perſon in the Houſe was affected 
« in the ſame manner that I was. In one Room the Chinney 
« was diſmantled; and the Materials (which looked as if 
« flaſhed with Gun-powder) caſt to the oppoſite Extremity of 
« the Room. In another Room the Wall was torn down from 
% Top to Bottom; and all. the others variouſly ſplintered. 
« Every Room bears the Appearance of having been flaſhed 
« with Gun- powder. No perſonal Injury was ſuſtained.” 


It is very proper to remark, that none of the Houſes that 
were ſtruck were furniſhed with metal Rods, or Conductors; 
and that it has been further obſerved, that none of the ſaid 
Houſes were ſituated within One Hundred Feet of a good Con- 
duccor. 


P. S. The Conductors in this Country are made by Rods of 
Iron three Quarters of an Inch diameter, ſharply pointed; and the 
Points are elevated eight or ten Feet above the Top of the 
Chimney, or higheſt part of the Building to which they are 


affixed ; the lower End is carried down into the moiſt Earth, or 
Water.“ 
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